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do it before he 
trained to do it. 
And so it is 


—s ry Ars. 








owner and his superin- 
tendent hie themselves 
off to some cool moun- 
tain resort or to the 
seashore and fish to 
their heart’s content. 


VACATIONS 
for ENGINEERS 


with the mind. 
Few engineers 
could have held 
the positions four 





or five years ago 





Uncle Sam’s employees 
usually get at least two weeks each year at 
full pay, for recreation. 


As it is with these, so we find it in the various 
walks of life, but how few engineers are fortu- 
nate enough to get even a few days for a much 
needed rest. Look back over the last year and 
count how many days you have been absent 
from your plant, also how many times you 
have been called out at night. 


We believe that if ‘“Power’’ had a record of all 
of its readers, it could not be equaled by any 
group of workers in the world for steadiness 
and industry. The engineer is steady and in- 
dustrious or he never could have been an 
engineer. 


We are taught that to develop muscles we 
must give them exercise in increasing quanti- 
tieseach day. The man that can lift a three 


aa that they hold 

today; but mus- 
cles will tire and brains will fag unless they 
have the proper rest. Therefore, if it is in any 
way possible, take a few days off and at least 
get acquainted with your wife and little ones. 


Probably a substitute would not run things so 
smoothly as you yourself, but he could get 
along and the engines would not be “‘impaired”’ 
so much as you will be “repaired.”’ 


If you figure it up you will find that you have 
a goodly number of hours to your credit over 
and above the time worked by most men. 
Surely, those who work twelve hours per day 
seven days per week are entitled to relief 
for awhile from the daily grind. 


Throw away the alarm clock for a few days, 
visit, get your mind into new channels for a 
spell and when you come back to work you will 
go at it with new interest and new vim. 


[Contributed by Earl Pagett, Coffeyville, Kan.] 
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Savage 


By W. 





SYNOPSIS—A combination hydro-electric and 
steam-turbine generating plant for mill operation. 
Vertical boilers generate steam at 180 lb. pressure, 
which is superheated naturally approximately 30 
deg. The turbine is guaranteed to operate with a 
steam consumption of 20 1b. per kilowatt-hour. 
The piping arrangement is simple and is placed 
between the boilers and the wall separating the 
boiler and turbine rooms, where it is out of the 
way, although easy to get al. 





The new turbine power plant of the Savage (Md.) 
Manufacturing Co. has just been completed, and put 
into operation. It is of interest, not because of its large 
size, but by reason of the unusual combination of gen- 
erating units. 

The mill, which manufactures cotton goods, was orig- 
inally belt-driven by a 20x48-in., 225-hp. Corliss engine, 
and an old type of waterwheel of 750-hp. capacity. There 
was also 375 hp. in boiler capacity. The mill mechanical 
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FIG. 3. OLD CORLISS WHICH THE TURBINE DISPLACED 
(drives, in several instances, were of right-angled turns, 


which have been replaced with induction-motor group 
drives. In most cases the motors are of comparatively 
large size. It is expected that motor drives will be 
used in a considerable part of the mill. 

The new power plant, Fig. 1, is constructed over the 
Patuxent River, and a heavily reinforced concrete floor 
is used. The building is of brick, 55 long and 60 
ft. wide; the boiler room is 30 ft. 6 in. wide and a 
2-ft. partition wall separates it from the turbine room, 
which is 27 ft. 6 in. wide. The boiler-room floor is level 
with the turbine-room basement. The 600-kw. turbo- 
generator rests on a floor which occupies about one-half 
of the turbine room and elevates the turbine 12 ft. above 
the basement floor, With this construction the base- 
ment is left free for auxiliary units, as there are no 
foundations and no piers with the exception of one small 
one which supports the anchor elbow of the 24-in. exhausi 
pipe of the turbine. 

Current is generated at 600 volts, 60-cycle, at 3600 
r.p.m. The guarantee of the turbine at full load, with 











FIG. 2. 


PARTIAL VIEW OF THE TURBINE ROOM. 




















ONE OF THE EXCITERS IS SHOWN AT THE RIGHT 
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3-in. absolute back pressure and 175 lb. of dry steam, is posite side of the room is a three-panel switchboard ; 

20 lb. per kilowatt-hour, one panel being for the generator and the other two 
There are two 7-kw., 125-volt exciters; one is turbine- for the exciter units. 

driven at 1500 r.p.m., the other motor-driven at 1800 Connected in the steam line to the turbine is a steam- 

r.p.m. These units are at one side of the turbine room, flow meter which records the pounds of steam per hour 

a partial view of which is shown in Fig. 2. On the op- being used by that unit. 





Exhaust steam from the turbine is 
condensed in a No. 20 barometric con- 
denser that is guaranteed to condense 

cy 15,000 lb. of steam per hour with in- 
— $$ ——<}-- Oh \_____ || jection water at 80-deg. temperature, 
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FIG. 5. SIDE ELEVATION OF THE TURBINE ROOM SHOWING THE ARRANGEMENT OF THE 
PIPING AND OF THE CONDENSER 
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capacity to handle the required amount of water at 24 
r.p.m. This pump is in the basement and the condens- 
ing water is pumped from the river through a 12-in. 
suction pipe with a 15-ft. lift at ordinary water levels. 
This is shown in the end elevation of the plant, Fig. 6. 

There is space for a duplicate installation of generator 
and condensing apparatus should it ever become advis- 
able to install the same. 

The boiler room has three vertical fire-tube boilers, Fig. 
%, each of 183.4 nominal horsepower, and built for 200 lb. 











POWER 





Vol. 42, No. 2 
ator capacity. In grate area there is 1 sq.ft. per 5.54 
hoiler horsepower; 1 sq.ft. for each 4.97 sq.ft. of water- 
heating surface and 1 sq.ft. per 6.65 sq.ft. of combined 
boiler heating and superheating surface. 

A pressure of 180 lb. is carried with approximately 30 
deg. of natural superheat. The furnaces are hand-fired, 
and coal is taken from a concrete pocket extended from a 
coal trestle to the side doors of the boiler room. 

With the exception of the injection-water pump, all 
pumps are at the back of the boilers, next to the par- 
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END SECTIONAL ELEVATION OF THE 


The smoke flue from each boiler connects to a 


main smoke flue, which runs to a 125-ft. high self-sup- 


porting steel stack 5 ft. in diameter. 
surface of each boiler is 1647 sq.ft., 
superheating surface. There are 

diameter and 15 ft. long in each boiler. 
face per boiler is 33.1 sq.ft. The total of 
horsepower gives one horsepower to 1.09 kw. 


232 tubes 214 in. 
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MANUFACTURING CO.’"S POWER PLANT 


9, the latter being a plan view 
two 10x6x10-in. horizontal, 
outside center-packed duplex pumps designed to operate 
against 200 lb. pressure. Makeup water is supplied by 
a 714x6x8-in. duplex pump designed to sperate against a 
pressure of 75 lb. It is controlled by a pump governor 
and is used for supplying makeup water to a 600-hp. 
open feed-water heater. This heater is supported on a 


tition wall, Figs. 6 and 


of the plant. There are 
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FIG. 7. THE THREE VERTICAL BOILERS 


platform at the back of the boiler and between the two 
feed pumps. It is guaranteed to deliver feed water at 
a temperature within 2 to 5 deg. F. of that of the ex- 
haust steam entering it from the auxiliary units. 

The piping carrying live steam is made of full-weight 
steel pipe with high, hot-rolled steel flanges. The steam 


PRINCIPAL EQUIPMENT OF SAVAGE 


FIG. 8. PUMPS AND HEATER BACK OF THE BOILERS 


er are made at the top, excepting three outlets to the 
114-in. drain header, which drains the water of conden- 
sation to a trap, which in turn discharges it to the heater. 

Details of the header and pump piping are shown in 
Fig. 4. In order to keep all piping out of the turbine 
room the 414-in. line to the turbine is taken from the 
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No. Equipment Kind Size Use Operating Conditions Maker 
1 Turbo-genera- 180 lb. steam, 30 deg. superheat, 600 volts, 60- 
tor......... 4-stage horizontal.. out ee cycle, 3600 r.p.m.............. .. General Electric Co 
3 Boilers....... Vertical, Manning. . 183-hp.......... Steam generators.... 180 lb. ste am, 30 deg. superheat, hi und-fired . D. M. Dillon Steam Boiler Wks. 
1 Condenser... . Barometric. ..... No. 20.......... With main turbine... 27-in. vacuum, capacity 15,000 Ib. steam per hr. Buffalo Steam Pump Co 
SO eee errr. Driving exciter gener- 
ROE A 600 volts, 3-phase, 60-cycle, 1800 r.p.m. General Electric Co. 
1 Turbine...... Single-stage......... 7-kw............ Driving exciter gener- 
SO tne soi eee waa 1500 r.p.m., 180 lb. steam................... General Electric Co. 
1 Generator... ... Direct-current...... 7-kw............ Exciter generator.... Motor-driven, 1800 r.p.m................0-- General Electric Co. 
1 Generator. Direct-current....... 7-kw............. Exciter generator.... Turbine-driven, 1500 r.p.m...............-. . General Electric Co. 
1 Pump... . Duplex.. ae 74x6x8-in... Makeup water........ 180 lb. steam, automatic controlled....... Buffalo Steam Pump Co 
QO ae Simplex... ‘ 16x20x24-in. Injection water...... 180 lb. steam.... eget eide 15 Se Buffalo Steam Pump Co. 
2 Pumps..... Duplex, outside- 
packed......... 10x6x10-in. . Boiler feed......... See i SME. 0 ss. n0ncsewebesandesdou 2 Buffalo Steam Pump Co. 
1 Meter........ Steam flow... ett tiete sda b etanis $ With main turbine. Records Ib. steam pel r ‘hour Debden us temas . General Electric Co. 
SPS cosas Open, Webster...... 600- -hp.. Heating feed water .. Heats water to temperature of 2 to 5 deg. of 
that of exhaust steam............ Warren Webster & Co. 
SO a er 125 ft. omen 5 
dia.. ‘owe I 25 als aes Natural draft : Walsh & Weidner Co. 
5s: ARGS cb04Re eas Dusbaesasieesees On makeup pump.... Steam and water ac tuated........... - Fisher Governor Co, 
4 Pumps...... rere s. rere On pumps.......... Driven by pump action.. ; Lunkenheimer Co. 
1 Crame...... ee | Turbine room....... Hand operated... . ‘ eon Whiting Foundry Equipment Co 
1 Trap.. on) MAA Rs aks oak, AS Paras aan de With condenser... ee rr a See eee , Strong, Carlisle & Hammond Co 
1 Trap.. ERSTE 2) i lie . With drip..... Automatic. cpexetetnamisebéenewededeaee ... C. & E. Squires Co. 
2 Water-wheels. Double............. kaise sciis Driving 750- kw., ge n- 
OIE as. ccacs.s oR eee re . S. Morgan Smith Co. 
1 Generator..... Alternating-current.. 750-kw......... Main unit........... Waterwheel driven.............cccceccees General Electric Co. 


leads from the boilers are fitted with nonreturn stop 
valves. All high-pressure drips are carried back to the 
heater by means of traps. All high-pressure steam pipes 
are conveyed by 85-per cent. magnesia of double thick- 
ness, and single thickness on the exhaust lines. 

The boilers are connected to the 12-in. header by 6-in. 
pipes bent to a 3-ft. radius. All connections to the head- 


header toward the boilers at a 21-in. radius bend, and 
dropping to a point below the turbine-floor level, runs 
at a right angle to the 21-in. diameter steam receiver 
separator, which is also below the floor line, the only 
piping in the turbine room being that which extends ver 
tically from the receiver separator to the automatic throt- 
tle valve on the turbine. 





12 


Most of the piping in the plant is at the rear of the 
boilers, out of the way and at the same time easy to get 
at. A 4-in. pipe drops from the main header to a 314- 
in, auxiliary header, which reduces at both ends to 114- 
in. for the makeup pump. The exhaust connection runs 
to a 314-in. header connecting to the heater. A 4-in. at- 
mospheric exhaust is provided from the heater connection. 
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The new plant supptants three water-tube boilers, and 
a 20x48-in. Corliss engine (Fig. 3). The old inefficient 
750-hp. waterwheel has been replaced by two sets of wa- 
terwheels and generators. One set has a rating of 750 
kw., and is used during normal running hours of the mill 
at such times as sufficient water is available. The other 
set has a rated output of 125 kw.; it is used for over- 


A standpipe is provided for the 4-in. suction pipe, time work, and for running in parallel with the steam 















































































































































































































































which drops to the floor level and branches to the two feed — power plant at times of comparatively low water. The 
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FIG. 9. PLAN OF THE PLANT SHOWING THE ARRANGEMENT OF THE UNITS AND OF THE PIPING 
pumps. The makeup pump obtains water from the river speed of each set of waterwheels is governed by water- 


through a 5-in. suction and discharges through a 2-in. line 
to the heater. An extension of this line runs to the 


wheel governors. The main distributing switchboard for 
the turbine and waterwheel generators is on a gallery 





circulating pump, thus providing two sources of makeup 
water. 

A 2-in. steam line runs to the injection-water pump, 
which exhausts through a 214-in. line to the exhaust 
header. The water end discharges through an 8-in. line 
to the condenser. ' 


in the hydro-electric plant, which simplifies the switch- 
board arrangement in the turbine room. 

The combination of hydro-electric and steam power 
with vertical boilers and low superheated steam is un- 
usual, and as the apparatus is of the latest design, the 
cost of generating power should be materially less than 
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under old conditions. The accompanying test figures 
show what can be expected for the steam plant under 
everyday operating conditions. 

SUMMARY OF POWER-PLANT REPORTS, SAVAGE MANU- 


FACTURING CO., SAVAGE, MD., FOR WEEK 
ENDING MAR. 13, 1915 

Total gross kilowatt-hours by watthour meter...... 37,740 
Plant kilowatt-hours for exciter set..............06. 442 
Total net kilowatt-hours, plant output.............. 37,298 
Gross average kilowatts by indicating wattmeter.... 625 
Plant average kilowatts for excitation.............. 7.5 
Net average kilowatts, plant output................ 617.5 
Temperature injection water, deg. F............0000. 41.0 
Temperature discharge water, deg. F..............2. 62.7 
TOMPCTALEFS GUtHIES Sir, Gow. Fi. ..cccccccsecscccvere 39.3 
TOMPOracEre TOO WALD, GEE. Fionn ccc ccc cccencccess 192.5 
bo re re 28.15 
Steam pressure, pounds by Zage...........ccceecvees 175.7 
Pounds of steam per hour by flow-meter............ 11,745 
Pounds of coal burned per week... ......ccscccsscces 96,762 
Net pounds of coal per kilowatt-hour, plant output, 

| eae Per ere ror ter rere 2.59 
Net pounds of steam per kilowatt-hour, plant output, 

WE RUC, «WHERE IEIE goo. s 0 0 00 50 0.0.4. 00000600 00-00 19.02 


Note—Coal consumed includes night and Sunday firing, ‘put 
does not include heating and slashing of the mill, which was 
furnished from a separate boiler plant. 


The plant was designed and installed by J. E. Sir- 
rine, of Greenville, S. C. It is in charge of Chief Engi- 
neer James F. Frazier. 

Ss 
Beggs Automatic Sewage- 
Ejector System 


Where natural flow and the self-cleansing of drainage 
pipes demand that liquid accumulations be collected at a 
level lower than that of the sewer into which they must 
be discharged, it is usually desirable to install and use an 
ejector system that will automatically expel such sewage. 
Such a system is illustrated herewith and is manufac- 
tured by James Beggs & Co., 36 Warren St., New York 
City. 

The same system, with or without modification, may 
also be used for handling any liquids that can be ac- 
cumulated in tanks, and which must be lifted to higher 
levels. 

The device consists of a receiving tank A into which 
the sewage gravitates from the drain pipes, and which is 
designed to leave a space above the sewage into which 
compressed air is admitted for forcing the sewage, by 
displacement, through an outlet connected with the sewer. 
A check valve B in the tank inlet prevents the return 
of sewage into the drain pipes, and the valve C in the 
tank outlet prevents backing up of the sewage. 

A special double-acting air valve D, electrically con- 
trolled, automatically admits enough compressed air each 
time to displace and expel the desired amount of liquid 
from the tank. The supply of compressed air may be 
taken from a general system or may be maintained by a 
suitable compressor and receiver installed to serve the 
ejector exclusively. One pipe connection between the 
valve D and the tank A alternately serves as an inlet 
for compressed air and an outlet for the exhaust of the 
air to the atmosphere after the sewage has been ejected 
and the tank is refilling. 

A float F, rising and falling between stops according to 
the level of the liquid in the tank, automatically operates 
the control switch # mounted on the top of the tank. 
This switch opens and closes the electric circuit through 
a solenoid G, designed for any voltage which may be re- 
quired to meet local conditions. It is mounted on the 
same base as the air-control valve and cutout switch for 
throwing the system in or out of operation. 

The vertical rod connecting at its top to the switch 
lever, passes through the float. It is guided near its 
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upper end by a stuffing-box in the cover of the tank and 
at its lower end by a suitable bearing, and is provided 
with two limiting stops. 

The float, rising with the level of the liquid, strikes 
the upper stop and lifts the rod. This closes the switch 
and completes the electric circuit to the solenoid. The 
latter, through its plunger and lever, closes the upper 
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AUTOMATIC SEWAGE EJECTOR SYSTEM 


valve, admitting compressed air for the discharge of the 
sewage. The float upon descending strikes the lower 
stop, carries the rod down, opens the control switch and 
breaks the circuit to the solenoid, thus permitting the 
spring to close the lower valve and open the upper one, 
which relieves the air pressure through the vent to the 
atmosphere. This completes the cycle, and sewage then 
collects for the next discharging operation. 


es 
How the Flow of a River Is 
Measured 


If you see a man leaning over the railing of a bridge 
intently watching the river, with a telephone receiver at his 
ear do not think that he is trying to talk to the fishes or 
to a diver below the surface. He is probably one of the 
Government’s engineers measuring the amount of water pass- 
ing under the bridge. This is done by lowering an instru- 
ment, known as a current meter, into the water at several 
points under the bridge to determine the speed of the water 
and by measuring the depths of the water at the same points. 

From such information the flow of the river at that par- 
ticular time and height can be computed, and when such 
measurements have been made at a number of different 
heights the flow of t. stream at any height can be deter- 
mined. Then, if a record of the height of the river is ob- 
tained each day from a river gage, the flow for each day can 
be computed. It was in this way that the information in 
“Water-Supply Paper 353” was obtained.—U. S. Geological 
Survey. 

8 

Massachusetts Is Awaking to the possibilities and im- 
portance of water-power conservation. The Harbor and Land 
Commission has asked for an appropriation of $25,000 for a 
thorough investigation of the possibilities of conserving, 
equalizing, and utilizing the flow of streams. The report 
emphasizes the need of codifying the water-power laws, and 
of formulating a water-power policy by the state, which at 
present is hampered by a divided control of streams by the 
Federal Government and various state commissions, 
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ating with Open Heater 


By THoMmMAS WILSON 





SYNOPSIS—One of two district hot-water heat- 
ing plants in the country employing an open 
heater. Advantages are absence of air in system, 
better heat transfer and less trouble from scale- 
forming ingredients in the water. Exhaust steam 
obtained from an electrical plant supplying cur- 
rent for light and power and the pumping of city 
water. 





For thirty years Laporte, Ind., has had a privately 
owned electric plant. Naturally, it started in a small way 
and was added to from time to time as the load required. 
As-all of ‘the steam-driven equipment was operated non- 








heaters through which the water was forced by reciprocat- 
ing pumps chain driven by high-speed engines. A great 
deal of trouble was experienced with the closed heaters. 
The water contained as high as 21 grains of incrusting 
solids per gallon, and if the heaters were allowed to go 
uncleaned for three months the tubes would fill up al- 
most solid. As the scale in the tubes thickened the co- 
efficient of heat transmission dropped until it was impos- 
sible to obtain the high water temperatures required in 
the colder weather. A back pressure of several pounds 
did not help much, and to make matters worse, air and 
gas collecting in the system were a source of constant 
annoyance. There were, of course, special valves through 
which the air might escape, but much of it had to be let 








FIG, 1. BOILER ROOM, LAPORTE LIGHTING AND HEATING PLANT 


condensing and with the machines then in vogue, the cost 
of producing current was high. In 1898 it was decided 
to install a hot-water heating system to serve both the 
business and the residential districts, and as the exhaust 
steam was utilized to heat the water, a more efficient com- 
bination was obtained. The heating system was one of 
the early Yaryan installations employing three closed 


out through the radiator cocks. This took time and the 
services of several troublemen. 

In the course of time the water was returned to an 
open heater and then pumped through the closed heaters 
to the system. This arrangement did not prove entirely 
satisfactory, and eventually a large open heater was in- 
stalled to replace the closed heaters. A turbine-driven 
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centrifugal pump replaced the reciprocating pump, and 
an independent boiler feed heater was installed. In the 
beginning the boiler feed was drawn from the large 
heater, but the low water temperatures in moderate 
weather made this arrangement undesirable from the 
standpoint of economy. 

Before going into details of the heating system, it may 
be of interest to give briefly the equipment of the electrical 
plant and the average load carried. In 1910 the property 
was taken over by the United Light & Railway Co., of 
Grand Rapids, Mich., but locally, it is known as the La- 
porte Gas & Electric Co. The generating equipment was 
immediately overhauled and the antiquated machinery 
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In the boiler room there are six water-tube boilers— 
four rated at 304 hp., one at 500 hp. and one at 250 hp. 
All have individual steel stacks 110 ft. high and are 
equipped with top-feed stokers. Coal is unloaded by hand 
from a railway siding into an open bunker running the 
full length of the boiler room. At the bottom of this 
storage the coal drops through gates into a continuous 
bucket conveyor running up over the roof and dumping 
into chutes leading to the various stokers. From a 400- 
lb. weighing box at the end of each chute, the coal is 
dumped into the magazine of the stoker and each weigh- 
ing is registered. The ashes are wheeled to the boot of a 
bucket elevator and discharged near the roof to a chute 
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FIG. 2. ENGINE ROOM WITH HEATER SHOWING ABOVE SWITCHBOARD 


which had been collecting since 1885 was replaced by 
standard three-phase, 60-cycle generators belted to Corliss 
engines. QOne of the units was rated at 250 kw. and the 
other two at 320 kw. It soon became evident that addi- 
tional capacity would be necessary, so one of the large 
engine units was removed and a 1000-kw. turbo-generator 
put in its place. This machine now carries the entire 
load, although the two engine belted units are run at 
frequent intervals to keep them in tune. The turbine is 
an eight-stage machine of the impulse type. operating 
noncondensing on steam at 140-lb. pressure and no super- 
heat. The guaranteed rate is 32 lb. per kw.-hr. It is 
the intention to install at an early date a second turbine, 
removing another engine unit to make room for it. 


leading down into a receiving vault. The fuel used is 
Indiana and Illinois screenings. From three to five 
boilers are required to carry the load. 

The plant supplies current for street and commercial 
lighting and for power to 19 factories and to the city 
water works motor-driven pumps. Three-phase current is 
generated at 2300 volts. The pumping service is arranged 
for off-peak hours so that the load may be maintained 
fairly constant and the plant operated at a high load fac- 
tor night and day. For the 24 hours the load will aver- 
age about 750 kw. and the peak will not exceed 1000 kw. 
The turbine runs continuously for long periods. It is 
shut down every three months for inspection. When run- 
ning at the average load it delivers to the heating system 
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over 20,000 lb. of exhaust steam per hour. This steam 
is exhausted to a 36-in. main and through the connec- 
tions shown in Fig. 3 is delivered to the heaters. The 
large hot-water heater has a capacity of 125,000 gal. per 
hr. but the average circulation does not exceed 105,000 
gal. The above quantity of steam will raise the tempera- 
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In weather below 20 deg. F. live steam is required. 
This is drawn from the main boiler header and through 
a manifold is introduced into the water heater through 
one of several pipes graduated in size to suit the varying 
demands for steam. In zero weather a 250-hp. auxiliary 
boiler is called into service. It is arranged so that it 


































































From Street To Street 


FIG. 3. EXHAUST STEAM AND WATER CONNECTIONS 
TO HEATERS 


ture of the water 22 deg., and during the peak load the 
range will be greater. 

From the exhaust header steam passes to the large 
heater A through a 24-in. pipe. The connection B 
leads to the atmospheric exhaust, and valve C may be used 
to force more steam to the boiler-feed heater D or to 
atmosphere. During the heating season, however, there 
never has been any surplus steam. Valve C has been left 
open and the temperature in both heaters maintained at 
the proper points. 
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8 can be cut in on the exhaust header and deliver steam as 
. it is generated at atmospheric pressure. This method 
2 has given satisfaction and at the plant is considered bet- 


ter than the usual method of heating the water directly 
in the boiler. 

The hot-water heater is mounted on a high base so that 
the circulating pump will have a suction head of 8 ft. 
This is desirable when handling hot water, which at times 
has a temperature of 200 deg. and over. The water is 
forced out into the system at a pressure of 45 lb. by a 10- 
in. volute pump making 2200 r.p.m. The pump is di- 
rectly driven by a horizontal steam turbine and handles 
with ease the 105,000 gal. per hr. required by the sys- 
tem, which consists of 13 miles of mains and service con- 
nections. Another turbine-driven pump, which is held as 
a reserve, is connected into the system so that it can be 
used at a moment’s notice. 

Through a 12-in. pipe the return water enters a eid 
ing box on top of the heater. An open connection to a 
surge tank takes care of any irregularities. From the 


PRINCIPAL EQUIPMENT GF LAPORTE ELECTRIC AND HEATING PLANT 


No. Equipment Kind Size Use 
BRNOR, osinsic.s Stirling water-tube..... Four 304-hp....... 
One 500-hp....... 


o 


Operating Conditions Maker 


One 250-hp....... Generate steam. 140-lb. pressure, stokers, natural draft.... Babcock & Wilcox Co. 
5 Stokers........ Top-feed............... Area 114 sq.ft...... Serve five smaller boil- 
ret h crane) ce wate ashlee d eae ee eR ... Murphy Iron Works Co. 
1 Stoker.... . Top-feed. . .».« Ave® LIS eg.ft..... Piracy 500-hp. Ee ed wpe en tee ..... Detroit Stoker Co. 
1 Coal convey or.. C ontinuous- Sey Gi ae fe en aaa Coal from storage to 
ree Driven by motor............. ee .... Stephens-Adamson Mfg. Co. 
1 Ash conveyor... Bucket elevator......... ....cccceeeeeeees From boilers to stor: age Driven by motor........ tecesseccecess DitieeBelt ‘ 
1 Pump......... Simple Burnham........ 14x9x16-in......... Feed boilers..... «oo S401D. eheath....<. . Union Steam Pump Co. 
1 Pump......... Duplex. er 12x7x10-in... .. Feed boilers.......... 140-lb. steam...... ea Henry R. Worthington 
i ‘Tureine.....<. Horizont: al impulse. : ae en Main generating unit. Noneondensing, 140-lb. steam, 3600 r.p.m. General Electric Co. 
1 Generator...... Alternating-curre me 1000-kw.... Direct-driven by tur- 
bine.. . 2300-volt, three-ph: use, 60<cycle, 3600 r.p.m. General Electric Co. 
1 Engine........ Corliss.. fea l,l gen ne erating unit. 1 10-lb. steam, 125 r.p.m.. 2 ee E. P. Allis 
1 Generator... Alte’ srnating-curre ae. OO ee Belted to Corliss... ... 2300-volt, three-phase, 60-cye le, 600 r.p.m. General Electric Co. 
SO ae!) eee . 22x36-in.......... Main generating unit. 140-Ib. steam, 125 r.p.m. .... Allis-Chalmers Co. 
1 Generator...... Alternating-current — Seren Belted to Corliss...... 2300-volt, three-phase, 60-cycle, 600 r.p.m. General Electric Co. 
1 Exciter........ Direct-current..... a, 6 ee Excite main units..... 125-volt, 1165 r.p.m., driven by 50 hp. ind. 
WN es ic G eS ite Rie néwnaeed tu General Electric Co 
OO eee. eel Excite main units..... 125-volt, 3600 r.p.m., driven by turbine... General Electric Co. 
1 Motor-generator A.-c. to d.-c..... i See Direct-current to ele- 
vators..... Driven by 2200-volt ind. motor, 900 r.p.m. General Electric Co. 
} Banter... 6s Sorge-Coc shrane, open, Heat water of he ating 
filtering. 125,000-gal. per hr. NN pra OR inte 5 Exhaust steam from generating units...... Harrison Safety Boiler Works 
1 Heater........ Sorge-Cochrane Mete ring Aen al. per hr... Heat boiler-feed water Exhaust steam from generating units.... Harrison Safety Boiler Works 
MNS v6 at-eaqee Volute...... 10-in. .. Circulate water in heat- 
ing system......... Driven by Terry turbine, 2200 r.p.m...... Henry R. Worthington 
PR. weet aun Centrifugal........ 1860-gal. per min. . Circulate water in heat- 


ing system......... 


Driven by De Laval turbine, 4000 r.p.m. De Laval Steam Turbine Co. 
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dividing box the water is distributed to eight sets of trays 
arranged in two horizontal planes. In dripping over these 
trays the water is finely divided and absorbs all of the 
heat in the exhaust steam. Owing to this fact it has been 
possible to maintain higher temperatures than with the 
closed heaters, and as there are two 8-in. air vents leading 
from the open heater no trouble has been experienced from 
air in the system. In addition, the pump suction is 
vented to the interior of the heater above the water line, 
so that a free passage to atmosphere is provided for any 
vapor or air released in the suction line. Butterfly valves 
on the vent pipes prevent air being drawn back into the 
heater should all steam be condensed and a partial vacuum 
form in the heater. 

As in all heaters of this type, the water collects in the 
bottom and may rise to the overflow line. Just below 
this point, however, in the present installation, a connec- 
tion is made to the boiler-feed heater, which has a capacity 
of 2000 hp., or 7200 gal. of water per hour. It is thus 
evident that all of the waste from the heating system is 
made up by condensate and the surplus flows by gravity 
to the boi ar-feed heater. All condensation, then, is util- 
ized and there is no need of a special trap or pump and 
receiver to get it back into the steam-generating system. 
Make-up for the boiler-feed heater is supplied from a 
deep-well pump or the city mains, the connections being 
so arranged that if the pump is out of order city water 
will automatically flow into the heater under float control. 
Indication of the quantity of water passing to the boilers 
is given by a special recorder and integrator. 

TEMPERATURE SCHEDULE 
Outside Outgoing Outside Outgoing Outside Outgoing 


Air Water Air Water Air Water 
Deg. F. Deg. F. Deg. F. Deg. F. Deg. F. Deg. F 
70 101 45 152 20 188 
65 116 40 160 15 195 
60 128 35 168 10 202 
55 136 30 175 5 210 
50 144 25 182 0 210 


An argument frequently advanced against the use of 
an open heater on a hot-water heating system is the loss 
of head due to the break in the water column; that is, 
the pump must pick up its supply from the heater and lose 
the advantage of the head on the return. Much of the 
45-lb. head at which the water leaves the pump is taken up 
by the friction and resistances in the circuit. At the re- 
turn end the head is not more than 10 lb. in the present 
case, and part of this is recovered by mounting the heater 
on a high base. The 8 ft. from the pump suction to the 
outlet of the heater is equivalent to 31% lb., so that the 
loss in head is less than 7 lb. This is a small matter when 
compared to the advantages of the open heater previously 
enumerated, and the resistance that might be imposed 
by the tubes of a closed heater when filled with scale. 

The possibility of getting oil into the heating system 
is another argument advanced against the open heater. 
This, of course, is possible, but a good oil separator of 
the proper capacity attached to the inlet of the heater 
usually solves this problem, particularly when the ex- 
haust steam comes from a turbine. For a year previous 
to the installation of the turbine the heater received ex- 
haust steam from the engine units, and according to re- 
ports there was no evidence of oil on the heater side of 
the separator. A considerable quantity was removed from 
the steam, but as the drain from the separator passed 
through a trap, much of it was separated from the water 
of condensation and reclaimed. 
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It has been the custom to blow down the heater twice 
a day and to clean out the sludge once a year. For the 
latter operation it is necessary to open up the heater, 
and this is done during the summer months, when the 
heating system is out of commission. Fortunately, the 
scale and dirt collecting during the year in the heater 
do not affect its efficiency or capacity unless the amount 
is excessive. This would not be probable in the present 
case, as the make-up is condensate. This point is of added 
importance as there is only one heater and it must oper- 
ate through the entire season. 

C. M. Cook is general manager of the company and 
Charles C. Foutz, superintendent. At one time these offi- 
cials were skeptical as to the advantages of the open 
heater. The usual objections of loss of head and oil were 
advanced, but after three years of service they are fully 
convinced of the merits of the open heater, and in the 
near future it is their intention to install a duplicate unit. 
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The Pesehane of Coal on 
Specifications 


At an informal meeting of the committee appointed by 
the American Society for Testing Materials, held in New York 
in May, 1914, in connection with a proposed form of “Specifica- 
tion and Contract for the Purchase of Coal for Use in Steam 
Power Plants” the following questions were discussed: 

1. Ash content and B.t.u. value have been and are widely 
used as factors for establishing the quality of coal bought 
under specifications, but the general conclusion has been 
reached that regular B.t.u. determinations on every sample 
are unnecessary, where all the coal comes from the same re- 
gion and bed. In such case the B.t.u. value varies propor- 
tionately with the ash content, which, therefore, becomes a 
measure of heating value. When coal comes from different 
beds or regions, then B.t.u. values and analysis are of value. 

2. Very few specifications in use make any mention of the 
clinkering qualities of coal, although this matter is of great 
importance and should be covered in all specifications. The 
fusing temperature of ash is used to measure this, but its 
method of determination should be further investigated, be- 
fore definite recommendations can be made. 

3. Moisture specifications were also discussed. Neither 
the “as received” nor the “dry” basis has proved altogether 
satisfactory. Moisture in coal is variable; its exact deter- 
mination in any shipment is difficult, because of uncontroll- 
able losses, and its amount is largely accidental. To use the 
“dry-coal” basis may give inaccurate values when coals of 
different nature are compared. In fact a satisfactory way 
of handling the moisture question has not yet been evolved. 

4. Alternate methods of analysis are not desirable; a 


standard specification should always specify one standard 
method. The question of weights was also discussed, but no 


conclusions were arrived at. 

As a general conclusion, it is believed by many chemists, 
engineers and others, that after the buyer of steam coal has 
decided on the description of coal he desires and what is best 
adapted to his use, there are only two items necessary, as 
regards analysis, in making up specifications, that is, the per- 
centage of ash and the fusing temperature of the ash. 

A standard percentage of ash of a given kind of coal 
(field or seam) insures a standard B.t.u. value; any change 
in ash percentage makes a corresponding change in B.t.u. 
value. The right ash-fusing temperature means no clinkers, 
and good combustion results if the coal is handled properly. 

Where smoke laws are to be observed, it may be neces- 
sary to specify also a maximum volatile content of the coal, 
although even here it would generally be advisable and eco- 
nomical in the end to alter furnace and boiler conditions so 
that higher volatile, cheaper (usually) coals could be used. 

Simplicity, equity and practicability should be the char- 
acteristics of all specifications for the purchase of coals.— 
F, R. Wadleigh, in “Coal Age.” 


& 

All Classes of Pipe, casings, tubing, etce., heavier than 
standard are the same outside diameter as standard, the extra 
thickness always being on the inside. Above 15 in. inside 
diameter, pipe and tubing are always known and spoken of 
by their outside diameters, and the thickness of metal dc- 
sired must be specified. All boiler tubes are known by thcir 
outside diameters. 








48 POWER 


Tests of Hand and 





8 


Soot 








yep 
'®) 





Vol. 42, No. 2 





Mechanical 


lowers 


By A. W. ConxKLIN* 





SY NOPSIS—Shows by curves and other data the 
economical advantages of mechanical over hand- 
operated soot blowers. 





Generally, the man in charge of the boiler room has but 
a vague idea of the heat losses which may be caused by 
the presence of soot on the tubes or drums of the boilers, 
although he may admit there is some loss. 

Where hand-operated jets are used, the disagreeable 
nature of the work, hot, dirty and awkward as it is, 
relegates it to the lot of the ashman, to be looked after 
during such time as he can spare from his regular duties. 
His tasks are arduous and usually consist of running 
the coal crusher, cleaning the conveyor track in the ash 
tunnel, removing clinker thrown from combustion cham- 
bers, wheeling away piles of soot and scale from the rear 
of the boilers, and blowing flues. If, then, his regular 
work is neglected, it will be immediately detected by evi- 
dences which loom large before him, while if the soot 
blowing is shirked, who will be the wiser? Where such 
conditions exist it would pay to install mechanical blow- 
ers or hire a man to blow flues with a hand lance and do 
nothing else. Of the two, the former involves higher 
first cost and considerable outlay of money if the plant is 
a large one, but it is the writer’s experience that in the 
long run the latter is the more expensive. 

The steam or air lance is better than nothing, but at 
best is a poor makeshift. The time required to clean a 
boiler with it is about three times that necessary with a 
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FIG. 1. PIPING CONNECTIONS FOR STEAM-FLOW METER 
BETWEEN MAIN HEADER AND SOOT BLOWER 


mechanical blower, and the results obtained are about 
one-third as good. It is like trying to wash a pavement 
with a single jet of water—the mud is driven from one 
spot to another and much time and water are wasted 
before the dirt is driven to the sewer. The street flusher, 
with its arrangement of nozzles or numerous jets, sprays 





*Combustion engineer, Pennsylvania Salt Works, Wyan- 
dotte, Mich. 





the water over the whole surface and carries all the refuse 
before it in a comparatively short time and with a small 
amount of water. 

On a series of comparative tests in soot blowing it was 
found that the amount of steam required for one opera- 
tion of the mechanical blower was about the same as 
that used in blowing the boiler by hand and that the 
boiler equipped with the soot blower was absorbing mark- 
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FIG. 2. STEAM CHART WITH BLOWER IN OPERATION 


edly more heat than any of the boilers on the line that 
were hand-blown. In other words, the amount of steam 
used by the blower in 6 min.—the time required to 
clean the boiler—was nearly the same as that used by the 
steam lance in 25 min. for the same operation. The soot 
blower showed a saving of 5 per cent. over hand-blowing, 
because the heating surfaces were more thoroughly 
cleaned. 

The writer’s experience shows that at least 2 per cent. 
of the fuel consumed could be saved by keeping the tubes 
free from soot. This means much in a plant where the 
fuel consumption is high, as it is in many industrial 
plants. 

The following data on steam consumption of mechan- 
ical soot blowers were obtained to determine the steam 
charge for soot blowing. This charge is dependent on the 
number of times the boilers are blown per day and also 
upon the length of time the blower is used in cleaning 
a boiler. Therefore, the questions arise—first, how often 
should the boilers be blown to secure the highest econ- 
omy ? and second, how much time is required in operating 
the cleaning elements to secure results which will give 
the highest economy for the least amount of steam? 

The answer to the first question depends largely on 
local conditions—coal used, available draft, the rate at 
which the boilers are driven, and in general on the clean- 








Steam Flow Meter Readings 
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liness of the heating surfaces. Once a boiler is clean, it 
requires less blowing to keep it so than it does to clean 
one in which the soot is allowed to accumulate until it is 
caked between the tubes. The answer to the second ques- 
tion depends on the available steam pressure and the 
efficiency of the apparatus. The proper placing of blower 
elements and the nozzle design are important factors in 
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FIG. 3. FLOW-METER READINGS PLOTTED AGAINST TIME 


determining the time required to clean the heating sur- 
faces. In water-tube boilers of the B. & W. type, 5 to 
10 min. is sufficient and further operation usually wastes 
steam. 

In these tests the steam consumption was determined 
with a General Electric flow meter, type F. A trial run 
using a standard 2-in. nozzle plug in a section of 2-in. 
extra heavy pipe, showed a steam velocity higher than 
could be recorded on the flow meter when the soot blower 
was in operation. The pen immediately went to the 


Pounds of Steam per Minute for the Individual Points on Curve 
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FIG. 4. INFLUENCE OF TIME ON STEAM 


CONSUMPTION OF BLOWER 


limit of the scale and remained there during the period 
required to blow the flues. 

Accordingly, a section of 214-in. extra heavy pipe was 
inserted, as shown in the piping diagram, Fig. 1, and the 
nozzle plug installed, as shown in the detail A. This ar- 
rangement was used throughout the test. The steam gage 
was placed about three inches below the nozzle plug to 
get the pressure as near this point as possible. A stand- 
ard test gage was used, which was first tested with dead 
weights to be sure it was correct. The layout shown in 
Fig. 1 used a soot blower equipped with 114-in. piping 
to the blowing elements and referred to as a 1%%-in. 
blower. On another boiler equipped with a 2-in. blower, 
it was necessary to use a section of 3-in. extra heavy pipe 
and a 3-in. nozzle plug to get proper pen readings. 
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The total time of operation of the blower was 5 to 7 
min., and to get a complete revolution of the flow-meter 
chart in 8 min., each of the half-hour divisions had to 
pass a fixed point on the meter every ten seconds. The 
center jam nut was removed to allow the paper to move 
freely, and while an observer called “time” every five 
seconds, the chart was moved by hand so that every ten 
seconds one of the half-hour divisions passed the fixed 
point on the meter, and each five seconds the fixed point 
was half way between the half-hour divisions. One of 
the charts is shown in Fig. 2. In this way it was not 
difficult to move the chart at a fairly uniform rate, 
and with the time element so small there was not much 
chance for a large error in the curve. A few typical 
curves were plotted by having a man with a watch call 
“time” every five seconds and record the readings of 
the flow-meter pen, given by an observer. One of these 
curves is shown in Fig. 3. 

After the steam was shut off from the last valve, or 
No. 7, the operation of soot blowing ended and no more 
steam was used, but it will be noticed that the pen arm 
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THAT BLOWER IS IN OPERATION 


did not drop at once to zero. Instead, it fell rapidly 
immediately after the valve was closed, then slowly till 
the zero point was reached. This was owing to the water 
forcing its way out of the nozzle plug, and this section of 
the curve was not taken into consideration in obtaining 
the average pen reading during the run. The average 
used was that of the readings from the time steam was 
admitted to the soot blower till the last valve was closed 
and the operation finished. A curve, Fig. 4, shows the in- 
fluence of time on soot-blower steam consumption. Five- 
second readings were taken, as described, while the blower 
was operated for different lengths of time. 

The longer the time of blowing, the nearer the aver- 
age pen reading approaches a maximum which is deter- 
mined by the amount of steam used by the blowing ele- 
ments and the less this average is affected by the aree 
below the line in draining valves, etc., when the opera- 
tion is begun. 

Fig. 5 shows the total amount of steam required for 
any given period during which the soot blower is oper- 
ated. The pressure was 139 lb., and the steam was super- 
heated about 20 deg. F. The pressure drop from the 
main steam header to the nozzle plug when the blower 
was in operation was about 10 |b. 

Fig. 6 shows curves giving the steam consumption of a 
2-in. blower at different steam pressures and 20 deg. F. 
superheat. 
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Fig. % shows the steam consumption using a hand 
lance employed in blowing tubes. With the lance, neither 
the superheater tubes were blown nor was the rear com- 
bustion chamber cleaned, but the steam consumption was 


Pounds of Steam used ~ 
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FiG. 6. STEAM CONSUMPTION OF 2-IN. BLOWER 
FOR VARIOUS PRESSURE 


about the same as that required for one blow with the 
mechanical blower. 


TEST ON HAND BLOWING WITH STEAM LANCE 


(%-in. connection and *4-in. blowing element) 
2.824 Flow-Meter Pen 


Average of 296 Readings i Reading 
K, = 1.94in. internal pipe diameter K, ~= 350 
K, = 148 lb., average pressure Me =: @988 
K,; = 20 deg., F. superheat ~~ = 0.987 
Kep = internal mechanism No. 6 Kep = 1.000 


The multiplying constant for a given set of conditions 
is derived from the following factors (See G. E. Co.’s 
“(eneral Instruction Book No. Y-448-2” on recording 
and integrating flow meters) : 

1. The internal diameter of the pipe, pipe reducer, or 
orifice. 

2. The pressure of the fluid. 

3. The quality of the fluid. 

4. The internal mechanism of the flow meter accord- 
ing to number of same. 

5. The type of nozzle plug, normal or high velocity. 

To enable the operator to obtain, with the least work 
of computation, the constant for a given combination of 
these variable factors, diagrams have been prepared for 
steam, air and water and provide that the readings ob- 
tained will be in the units most appropriate for the fluid 
being metered. These curves may be found in the flow- 
meter instruction book and are designated as follows: 

Curve 1 = Internal pipe diameter, gives the constant 
K,. 

Curve 2 = Steam pressure, gives the constant K,,. 

Curve 3 = Quality, moisture or superheat, gives con- 
stant K,. 

Internal-mechanism number gives the constant K¢p. 

The type of nozzle plug used in the tests was for nor- 
mal velocity. 

Twenty-nine minutes was required to blow the tubes. 
The steam was used 24.66 min., and the balance of the 
time was consumed in changing from one pass to the 
other. The steam rate was 341.3 & 2.824 = 963.86 lb. 
per hr., or 16 lb. per min. at 138 lb. pressure. Steam 
used during the period of blowing, 396.13 lb. 

As steam consumption data without temperature tests 
showing the increased heat absorption of clean flues are 
incomplete, the following summary of a number of py- 
rometer readings is given. 

Hoskin’s thermo-couples, 6 ft. long, were placed 
throughout the path of the hot gases as follows:: Couple 





Vol. 42, No. 2 


No. 1, bottom row of tubes, Ist pass; couple No. 2, top 
row of tubes, Ist pass; couple No. 3, bottom row-of tubes, 
second pass; couple No. 4, top row of tubes, third pass. 
The couples and galvanometer were checked at the factory 
before being used and the readings given are the averages 
of a large number of tests made under various condi- 
tions, the initial temperatures being nearly the same in 
each case. 


No. 1 No. 2 
No. 1 Mechanically No. 2 Mechanically 
Hand Blown Blown Hand Blown Blown 
1542 1535 929 901 
1651 1651 925 925 
1731 1730 1007 971 
1863 1848 956 "40 
No. 3 No. 4 
No. 3 Mechanically No. 4 Mechanically 
Hand Blown Blown Hand Blown Blown 
689 649 620 520 
705 648 605 525 
752 665 636 542 
762 633 612 520 


The temperature difference at No. 4 couple, which was 
taken as the release, shows anywhere from 80 to 100 deg. 
F., which corresponds to a saving of from 4 to 5 per cent. 
This is possible not only because of the increased effi- 
ciency of the mechanical blower over the steam lance, but 
because the mechanical blowers permit cleaning the boil- 
ers oftener. 

Fig. 7 shows the steam consumption of the hand lance 
for any given period of time and is a straight-line curve. 
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F1G. 7. STEAM CURVES WHILE HAND LANCE 
WAS IN OPERATION 


The upper curve shows the influence of the time element 
on the steam consumption when this method of soot 
blowing is employed and is also a straight line, for the 
reason that a constant amount of steam is used when 
the jet is in operation, regardless of the length of time 
required to clean the boiler. This constant is dependent 
upon conditions of pressure, quality, size of orifice, etc., 
and in this case was about 16 |b. per min. 

It is apparent that the amount of steam per minute 
is much less with the hand lance than with the mechan- 
ical blower, and it is therefore impossible to accomplish 
the same amount of work per minute, because of the 
smaller volume of steam and its inefficient application. 
Further, losses due to infiltration of «ir are inevitable 
where the hand lance is used, though they can be largely 
prevented with some makes of mechanical blowers. 
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Lytton Therino Syphon Trap 


This trap is designed to handle condensation under 
various conditions of pressure, vapor and vacuum instal- 
lations, one-pipe layouts, or any type of steam-heating 
systems. 

Details of the trap are shown in the accompanying 
illustration. In operation the compound steam and vent 
valve is actuated by the rise and fall of a ball float, 
which moves the weight rocker H, and this movement 
carries the weight to the left or to the right beyond a ver- 
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LYTTON THERMO SYPHON TRAP 


tical position. When the float goes to the 
the trap the weight falls to the right and 
steam valve and opens the vent. When the 
to the top, the weight tumbles to the left, closes the 
relief C and opens the steam valve. Buffer springs I 
and J absorb the shock of these movements and render 
the operation noiseless. 

The float is always in communication with the atmos- 
phere, and any moisture that may sweat through the 
metal is ejected on each upward movement of the float 
through the port L. 

This trap is manufactured by the Lytton Manufac- 
turing Corporation, Franklin, Va. It discharges the 
condensate directly into a boiler, regardless of the pres- 
sure in the boiler or in the system. For instance, on 
a heating installation there might be from 1 to 10 lb. 
pressure on the boiler and from 1 to 10 in. vacuum on 
the heating system. The trap, however, operates with a 
positive action under all conditions. 


bottom of 
closes the 
float rises 


258 


& 

The First Discovery of Coal—Up to the present time the 
first mention of coal in the United States has been credited 
erroneously to Father Hennepin in 1689. The first discovery 
of coal in the country which afterward became the United 
States was made by Joliet and Marquette in 1673. Jolict’s 
map of 1674 shows the location of “charbon de terre’ (coal) 
near the present City of Utica, Ill. In “Coal-Mining Practice 
in District IV,” Bulletin 12 of the Illinois Coal Mining Investi- 
gations, by S. O. Andros, copies of Joliet’s and Marquette’s 
maps are published.—‘“Coal Trade Bulletin.” 
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No BeNEFIT FROM THE CHANGE 
One of the air compressors at a works where I was em- 
ployed had its intake in the engine room. The engineer 
was ordered to extend it outside in order to get it away 
from the heat and moisture. He did this next day, plac- 
ing it immediately over the exhaust from a small non- 
condensing engine !—Donald M. Liddell, Elizabeth, N. J. 
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WE'D LIKE TO SEE THIS “WHITE HOPE” WIN 
(W. A. Ireland in the Columbus “Dispatch”) 


VISIBLE EFrFect vs. INVISIBLE CAUSE 


I showed a fellow through our street-railway plant last 
week, explaining how electricity was generated and that 
it was invisible, etc. About that time I had to start up 
another unit to take care of the peak load. It happened 
that there was considerable sparking at the brushes. 
“Say, you said electricity was invisible,” he remarked. 
“Look at all the juice leaking out there now!’—A. 
Lamarine, New Bedford, Mass. 





A SHOCKING INCIDENT 


A steel stack delivered at a power house located near 
a school for colored children was forthwith appropriated 
as a recreation feature, much to the detriment of the 
shape of the stack. To abate the nuisance, the engineer 
blocked the stack off the ground and connected it through 
a switch and resistance to the railway circuit. During 
the following recess, when the stack was filled with kids 
as usual, the switch was closed and quickly opened again. 
It was certainly “worth the price of admission” to look 
through the inside of the stack and see the promiscuous 
bunch of pickaninnies on any part of their anatomy, and 
using any mode of locomotion except their feet, trying to 
get out. Thereafter the stack was left as desolate as a 
haunted house.-—John F. Hurst, Louisville, Ky. 
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Life Work of Centennial Engine 


By S. H. VIAL 





SYNOPSIS—A brief review of the services ren- 
dered by the mammoth Corliss exhibited at the 
Centennial Exposition in 1876. Its principal di- 
mensions, the repairs that were made, and some of 
the oddities associated with its operation. 





In the article on the Panama-Pacific Exposition appear- 
ing in the Feb. 23 issue of Powrr, a short description 
was given of the Corliss engine exhibited at the Centen- 
nial Exposition in 1876. This engine has long been 
famous. It has been referred to times innumerable in the 
engineering press and is remembered by thousands who 


storage until 1880, when its builder, the George H. Cor- 
liss Co., finally found a purchaser in George M. Pull- 
man, who was then building at Pullman, IIl., a new works 
for the manufacture of sleepers, passenger and freight 
cars, and who was progressive enough to dare attempt 
to use the immense engine. 

The engine, Fig. 1, weighed 700 tons, and the fact that 
it required a train of 35 cars to convey it to Pullman 
will give some idea as to its size in proportion to other 
equipment of the day. Officially, the engine was started 
at Pullman on Apr. 5, 1881, and was continued in use 
until the fall of 1910, when it was finally dismantled. 
The room in which it was erected (and it was the only 








FIG. 1. THE CENTENNIAL ENGINE AS 


saw it at the Centennial. At the time of the exposition 
it was the largest engine that had ever been built; in fact, 
it was so large that the press commented on it to the effect 
that it would prove a “white elephant.” After the close 
of the exposition there would be no use for it, as no 
manufacturer would ever want an engine so powerful. A 
review of the services it has since rendered may then be 
of interest. 

At the close of the exhibition the engine was dismantled 
and shipped to Providence, R. I., where it remained in 


INSTALLED AT THE PULLMAN WORKS 


equipment in the room) was 8+ ft. square and 66 ft. high 
above the operating platform. Throttle valves, condensers, 
driven pinion and other parts were below, in a basement. 
Around the platform were wide aisles for the thousands 
of visitors who were conducted upon sight-seeing trips 
through the works. The engine room was kept like a 
palace, the floor being polished every other day, and the 
bright work on the engine was gone over at least once a 
week. An idea of the size of the engine can be obtained 
by comparison with that of the men standing upon it 
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As one faced the gage board on the operating platform, 
he was facing due east and looking at the flywheel, with 
an engine cylinder upon his right known as the “south 
engine,” and another on his left known as the “north 
engine.” The unit was really two vertical simple condens- 
ing engines with Corliss valve gears and steam-jacketed 
cylinders set on A-frames. A common flywheel was 
mounted between the two engines, and both were controlled 
by one governor. With these two exceptions the engines 
were distinct units. Each had its. own throttle valve, 
walking beam, jet condenser, framework and founda- 
tion. When originally installed, steam was supplied to 
the engine from return-tubular boilers with safety valves 
set at about 80 lb., but for the last eight to ten years 
these had been supplanted by water-tube boilers carrying 
125 lb. pressure. A reducing valve in the steam line at 
the engine controlled the operating pressure. Some of 
the principal dimensions of the engine were: 


Cylinders, 40 in. by 10 ft. 
Main steam line, 18 in. diameter. 
Piston rods, 6% in. diameter. 


Walking beams, web pattern, 27 ft. long, 9 ft. wide at 
center, weight 11 tons each. 
Connecting-rods, 25 ft. long, 10 in. diameter at center 


tapering to 6 in. at ends. 

Cranks, one on each side of the flywheel, mounted outside 
of the crankshaft bearings, weight 5 tons each. 

Crankshaft, 19 in. diameter, 12 ft. long. 

Bearings for the crankshaft, 18 in. diameter, 24 in. long. 

Geared flywheel, mounted between bearings, 29.7 ft. in 
diameter, 24-in. face, pitch of gear 5% in., 216 teeth. The 
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FIG. 2. LAYOUT OF LINE SHAFTING 

wheel was built of 12 sections held together by bolts, there 
being 36 bolts in the hub at the crankshaft. The total weight 
of wheel was 56 tons. 

The geared flywheel drove a pinion mounted on a pinion 
shaft 14 in. in diameter, which in turn was coupled to the 
main lineshaft. This pinion was below the operating floor. 
It was 9.9 ft. in diameter and weighed 17,000 lb. 

Each half of the engine was fitted with its own jet con- 
denser and air pump of the bucket-plunger type. Cylinders 
of the air pump were 36x24 in. The pumps were operated by 
connecting-rods from the walking beams. There were 24 
valves in the air pump, 8 in. in diameter on the suction and 
9 in. in diameter on the discharge, made of rubber 1 in. thick. 


The engine was the main source of power for driving 
machines in the car works, and for the distribution of this 
power there were 2464 lin.ft. of main lineshafting from 
8 to 5 in. in diameter. This shafting was mounted in 
tunnels approximately 4 or 5 ft. below the surface of 
the ground. Fig. 2 shows a diagram of the main lineshaft- 
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ing as it was in 1906. There were eight sets of cast-iron 
gears on this shafting, and after the latter had been 
brought up to speed, it required 140 i.hp. to keep it re- 
volving. Besides the main lineshafting there were ap- 
proximately 13,000 ft. of overhead shafting, 3000 pulleys, 







Revolutions per Minute= 36 
Mean Effective Pressure= 24.8] 
Indicated Horsepower =331.8| 
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Revolutions per Minute = 36 
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Revolutions per Minute= 36 
Mean Effective Pressure= 29,00 
Indicated Horsepower =39753 
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FIG, 3. A SET OF INDICATOR DIAGRAMS TAKEN IN 1904 


3000 pillow blocks and hangers, and 89,000 ft. of belting 
of all kinds. 

Besides the big Corliss, there were in use in the plant 
some 14 or 15 engines ranging from 150 to 900 hp., 15 to 
20 between 20 and 100 hp., and many smaller than 20 
hp. for driving fans and other apparatus. When the 
Centennial engine was shut down in 1910, with but a few 
minor exceptions all of these engines were abandoned and 
motor drive was used throughout the works. The load had 
increased, but two turbine-driven generators, rated at 1500 
kv.-a. each, were installed and it was exceptional when 
one machine could not carry the load. 

Although famous for its great size, the Centennial 
Corliss was economical as well. Statements by engineers 
of the Pullman company are to the effect that the engine 
showed upon repeated tests a steam consumption of from 
15 to 16 lb. per i.hp.-hr. This does not take into account 
the live steam condensed in the cylinder jackets. The 
indicator diagrams reproduced in Fig. 3 were taken Dec. 
21, 1904, and show about as large a load as the engine 
carried regularly—1460 hp., an average initial pressure 
of 42.3 lb. and an average vacuum of 25.5 in. It is not 
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known that these diagrams are from the same set. It 
was customary when taking indicator diagrams (which 
was done at least once a month) to take several sets, four 
diagrams made simultaneously being a set. The varia- 
tion in initial steam pressure would seem to show that 
the cards were from different sets, although all were made 
on the same day. 

Statements by engineers who worked with this engine 
are to the effect that it was usual, with 72-deg. cooling 
water, to have a discharge temperature of 130 deg. and 
a vacuum of 24 to 26 in. With 35-deg. cooling water and 
a discharge temperature of 110 deg., a vacuum of 28 in. 
was carried. 

One diagram, taken Feb. 4, 1895, is shown as an ex- 
ample of an almost ideal Corliss-engine card. Compar- 
ing this diagram, Fig. 4, with the diagrams taken in 
1904, it will be seen that the steam line of the former 
holds up better. In 1895 the load was comparatively 
light and the initial steam pressure was only 21.8 lb. 
Apparently, the valve ports on this engine were slightly 
small and caused wire-drawing when the engine was fully 







Revolutions per Minute= 36 
Mean Effective Pressure=_ 18.5! 
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FIG. 4. A DIAGRAM TAKEN IN 1895, WHICH IS ALMOST 
IDEAL 





loaded. The diagram in Fig. 4 indicates 247.5 hp. for 
the crank end of one engine, or approximately 1070 hp. 
for the engine as a whole. 

The greatest power ever developed from the engine was 
in 1887 or 1888, when indicator diagrams taken from 
the north engine showed 1260 hp., or 2520 hp. for the 
unit. The initial pressure at this time was 75 Ib., al- 
though it was seldom that an initial pressure of more than 
40 lb. was used. The strain upon the engine due to this 
load of 2520 hp. was so great that it cracked the brick 
foundations upon which the engine stood, and it was 
necessary to pour 2200 lb. of lead into the cracks that 
developed. Following this experience, the engine always 
had a click whenever the crank on the north engine came 
on the crank-end center. This click was never located un- 
til the engine was dismantled in 1910, when it was found 
that one of three bolts holding a section of the fly- 
wheel at the hub was broken. 

Following the strain of 1887 or 1888, the foundations 
continued to become worse, and finally, in 1902 or 1903, 
the old foundation of the north engine was drilled so 
that angle irons could be inserted and grouted in with 
concrete. A concrete retaining wall was built around 
the old foundation. The engine was down for a week 
while this work was being done. 

During a service of nearly thirty years, this walking- 
beam engine had the following repairs: 


1883. One new cylinder head, one new piston head. 

1886. A new pinion shaft, one new beam-end pin. 

1889. One new piston head, one new beam-end pin, one 
new set of bearings, one new cylinder on north engirie. While 


POWER 





Vol. 42, No. 2 


installing the new cylinder, the connecting-rod of the north 
engine was taken off and the south engine carried as much of 
the load as it was able to. After the work on the north engine 
was completed, it was connected up to the flywheel and carried 
the load while repairs were being made on the south engine. 

1890. One new cylinder on the south engine, new brasses 
for crank of south engine, new walking beam on south engine. 

1902 or 1903. Concrete reinforcement of foundation of north 
engine; valve chamber, head end south engine, rebored. 

1905. New pin for walking-beam end of the pump rod for 
north engine, 6-in. spray pipe in condenser broke off, new 
connecting-rod pin for the beam end of the rod for south 
engine. 

Originally, a steel plate acted as a spring between the 
valve bonnets and the valves. These plates were in size 
and shape like a large dinner plate. They were not 
satisfactory, as the spring would break near the rim. 
Finally, they were replaced by a piston and spring and 
a bolt run through the bonnet pressing in on the 
piston. This kept the valve from knocking and moving 
sidewise. 

The governor was not wholly satisfactory, as with a 
sudden wide spring in the load the engine would either 
race or drop her valves and stop. The normal speed was 
36 r.p.m. If the engine were to speed up to 39 or 40 
r.p.m., one would think it was going to leave the founda- 
tions, and the pump rods would vibrate as if they would 
snap. The engine took a great quantity of oil. To the 
various bearings as much as 14 gal. was supplied per day 
of 10 hr. Much of this was reclaimed and filtered, so 
that one barrel of new oil per month supplied the demand. 
The cylinders and piston rods took about 14 gal. of oil 
in 10 hr. The oil cups on the four pins in the walking 
beams held a supply which would last for 514 to 6 hr. To 
fill these cups it was necessary to shut down the engine. 
It was first stopped on one center to oil one end of each 
beam, and as the engines were 180 deg. apart, it was 
necessary to turn them over one-half revolution to fill 
the other two cups. Much of one man’s time was required 
to oil the engine and another’s to watch its operation, as 
the governor did not hold it under control under all con- 
ditions. 

In the operation of this engine there were several other 
odd features that have been gathered from the men who 
handled it. It was quite a common performance to run 
the engine nights and holidays on light load, when the 
reducing valve at the engine would lower the pressure 
of the steam below atmosphere. The lineshafting trav- 
eled 108 r.p.m. to the engine’s 36 r.p.m. The engine 
would make a little more than one revolution before 
the end of the shaft farthest from the engine would 
begin to turn. There were three sets of cast-iron gears be- 
tween the engine and this point. Part of the lost motion 
was backlash in the gears, but most of it was due to 
torsion in the shaft. During the last few years the Cen- 
tennial engine did not carry all of the shafting in the 
shops when it was fully loaded. The shafting was opened 
up at A, B or C, Fig. 2, depending upon load conditions, 
and a 900-hp. engine carried that part of the main line- 
shafting cut off. 

After the old engine had been dismantled, it was 
placed in storage for several months. As no one ap- 
parently cared for it, it was finally sold as junk at a price 
believed to be about $8 per ton. Thus passed an engine 
that in its youth was considered to be a “white elephant” 
because of its immense size and power, which in its old 
age was really a small unit when compared with more 
powerful engines that had been developed during its life. 
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“Bull Dog” Shaft Couplings 


In the “Bull Dog” shaft coupling the roller-ratchet 
principle is applied to fasten couplings, collars and pulleys 
in place on the shafting. The coupling jis a cylinder with 
two eccentric chambers inside. Each chamber has two 
steel rollers, held parallel with each other by a light wire 
frame. To apply, the burrs are removed and the sharp 
edge removed from the shaft. The coupling, with the 
rollers in the largest part of the chamber, is then slipped 
over the end. Turning in either direction forces the 

















FIG. 1. PULLEY WITH ROLLER 


BUSHING 


rollers up the inclined sides of the eccentric chamber 
and locks the case or cylinder tightly to the shaft. 

The manner in which this is accomplished is shown 
in Fig. 1, which illustrates a pulley with the eccentric 
chambers in the bushing instead of in the pulley hub. 

Fig. 2 shows a lineshaft with a coupling, a collar 
and a pulley in position. This shows how the roller 
grips the shaft. The absence of screws, bolts and pins 
makes it possible to put the couplings on without 
tools. 

It is claimed that at least 40 per cent. of the driving 
power in reverse is necessary to unlock the rolls, but 
that this is easily accomplished when necessary by using 
the largest pulley on the shaft as a lever. After unlock- 
ing, a pointed pin, driven in the cross-hole in center, 
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unlocks the driver. The smooth exterior insures freedom 
from accident caused by employees’ clothing being caught 
on projections. These couplings are made by the Auto- 
matic Shaft-Coupling Co., Washington, D. C. 


Motor-Speed Control 


The smoothness of acceleration obtainable when start- 
ing a motor by means of a rheostat that graduates the 
voltage applied to the armature circuit depends on the 
number of steps available for cutting in and cutting out 
the rheostat resistance. The ideal rheostat is of the 
liquid type, because the movement of its variable element 
may be continuous. There are some applications, how- 
ever, to which rheostats of the liquid type cannot con- 
veniently be applied, and a sectional type of rheostat that 
would approach the equivalent liquid type in the matter 
of gradual voltage variation would cost too much. 

The smoothest medium of graduation of the voltage 
applied to the starting of a motor is a rheostat in the 
field of the generator that supplies the energy for 
operating the motor. In most however, this 
method is impracticable because variation of the gener- 
ator voltage will affect the operation of all devices that 
depend upon that generator for energy. 

In the. cases of self-contained units in general and of 
gasoline-electric cars in particular, this objection does 
not hold, and almost ideal voltage variation control and 
motor acceleration are obtainable. The secret of the 
smooth acceleration lies in the fact that, owing to the 
self-induction of the generator fields, the generator e.m.f. 
cannot instantly respond in full to a change in the re- 
sistance of the generator-field circuit. As an illustration, 
assume the generators and motors permanently con- 
nected, and that the engine and generator are up to speed, 
but the field circuit of the generator open. On closing 
the generator-field switch, the generator field will pick 
up promptly, but in a continuously graduated manner, 
the rate of which will depend on the amount of resistance 
in the generator-field rheostat and on the resistance of 
the motor, circuit. Simultaneously, the 
voltage applied to the motor circuit continuously in- 
creases from a minimum dependent on the amount of 
residual magnetism of the generator to the maximum 
value due to full excitation, if the speed corresponding 
to that excitation be desired. If the car be running at a 


cases, 


external, or 

















FIG. 2. 
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certain speed and it is desired to run at some other speed, 
a change in the generator-field rheostat, in either direc- 
tion, will not have its whole effect instantly or even 
impulsively, because neither the generator-field current 
nor the magnetism dependent on it can respond instantly 
in full. There is not enough hesitation to constitute 
appreciable delay, but there is enough graduation to 
convert into a continuous acceleration what otherwise 
would be an impulsive acceleration. 

Owing to this unavoidable, as well as highly desirable, 
cushioning effect due to self-induction, there becomes 
available a much higher rate of acceleration that is free 
from the discomforting effects that characterize attempts 
to secure rapid acceleration by other means; and to get 
a given degree of smoothness of acceleration does not 
require a rheostat with as many sections as other methods 
would require. 


‘“Ulcoloy” Bearing Metal 


The United Lead Co., 111 Broadway, New York City, 
has recently brought out “Uleoloy,” a copper-lead metal 
for bearings, bushings and metallic packings. It is said 
that this metal can be remelted and molded over and 
over again without losing any of its inherent properties. 
It has the anti-friction properties of lead, combined with 
the strength and high melting point of copper. It is 
supplied in pigs convenient for melting. — 

When used as metallic packing, it is suitable for super- 
heated steam. It can also be employed for piston rings, 
bull rings, ete. It is an acid-resisting metal and can 
be used to advantage for pump valves where acids are 
handled. 

® 


High-Resistance Pyrometers 


A new line of high-resistance thermo-electric pyrom- 
eters for temperatures up to 3000 deg. F. is being 
placed on the market by the Bristol Co., Waterbury, 
Conn. The millivoltmeter movements of these new in- 
struments are of the pivot-jewel-bearing dead-beat type, 
and are made by the Weston Electrical Instrument Co., 
especially for use with thermocouples. The pyrometers 
may be used with Bristol patented base-metal couples 
for measuring temperatures up to 2000 deg. F., and with 
standard platinum platinum-rhodium couples or com- 
pound couples with platinum platinum-rhodium tips for 
measuring temperatures up to 3000 deg. F. 

The resistances of these instruments, designed for 
portable and switchboard use, are so high that the 
changes of resistance in the standard platinum couples 
are an extremely small and negligible percentage of the 
entire resistance of the circuit. Therefore, there are no 
appreciable errors due to ordinary changes of resistance 
in the circuit. They may be used under varying at- 
mospheric temperature conditions and interchangeably 
with leads of various lengths within certain limits. 

When calibrated for a scale range of 3000 deg. F. for 
use with platinum couples (or a range of approximately 
18 millivolts) each of the instruments has more than 
100 ohms resistance, and the temperature error is con- 
sequently less than 1 per cent. for a change of 25 deg. F. 

When calibrated for a scale range of 2000 deg. F. 
for use with base-metal couples (or for a range of ap- 
proximately 65 millivolts) the resistance of the instru- 
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ment would be upward of 350 ohms and the temperature 
error would consequently be less than 1 per cent. for 
a change of 75 deg. F. This extremely high resistance 
makes these pyrometers practically independent of length 
of leads and length of couples. 

The high sensibility of the instruments also makes 
them available for low ranges of temperature, where an 
open scale is required. They are provided with zero 
adjusting devices which afford a simple and quick way 
of adjustment for different “cold-end temperatures,” 
and as the movements are of the pivot-jewel-bearing type, 
they are not affected by ordinary vibrations in shops. 

The switchboard model is provided with a normal index 
that can be set at any desired point on the scale. The 
portable model weighs about 6 lb. It does not have to 
be leveled carefully in order to obtain an accurate read- 
ing. Both are provided with dustproof cases, and the 
wall-type can be used without any extra protection case. 
They are practical pyrometers for commercial and shop 
use, having a high degree of accuracy, and they may be 
used with flexibility. 


‘“No-Spark’? Carbon Brush 


One of the annoying difficulties experienced in oper- 
ating direct-current motors or generators is the lack of 
contact between the surface of the commutator and the 
brushes. This generates heat, 
causes sparking and cutting, and 
results in loss of power and wear 
of the commutator. 

The “No-Spark” carbon brush 
illustrated herewith is saturated 
with a lubricant that makes the 
brush contact practically friction- 
less, increases the conductivity of 
the carbon, and reduces the wear 
on the commutator. This brush 
wears smooth, takes a high polish 
and produces satisfactory opera- 
NO-<SPARK CARBON tion all around. It is made by the 

BRUSH Calebaugh Self-Lubricating Car- 
bon Co., 1503 Columbia Avenue, 
Philadelphia, Penn., and distributed through jobbers. 


NO-SPARK 


& 

Recuperating Dry Cells—Dry batteries sometimes be- 
come exhausted long before the outside covering of zinc 
has been eaten through. The failure is caused either 
because the chemicals have lost their strength or be- 
cause the moisture has evaporated through cracks’ in 
the top covering of pitch. It is easy to renew the 
life of such batteries. Punch several holes through the top 
with an awl or long nail. Drive the tool in as deep as pos- 
sible, but be careful not to break the carbon rod that runs the 
whole length of the battery. Dissolve in water several 
ounces of sal ammoniac, which can be purchased at any drug 
store, and pour the solution through the holes that have been 
made. Do this several times, so the solution will soak into 
the pores. After the battery has taken up all the solution it 
will hold, plug the holes with bits of cloth soaked in the sal 
ammoniac solution and seal the top with melted pitch or 
resin. The battery should then work nearly as well as when 
it was new. Another way to make dry batteries useful to 
the limit of their capacity is to punch holes in the zine cover 
and put the entire battery into a jar of sal ammoniac solution. 
A battery so treated will continue to produce power as long as 
even the smallest particle of the zinc remains.—Exchanege. 


x 
Your Education Is Never Over; a trade is never learned: 
no man can digest his business, and it is even hard to keep 
up with it.—‘“Graphite,” 
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Two Years of Boiler-Explosion 
Reports 


Elsewhere in this issue is given a list of boiler explo- 
sions reported as occurring in the second half of 1914. 
In January, 1913, Power commenced to secure informa- 
tion on this subject. The present list therefore marks the 
completion of two years’ work. In the following table the 
data collected during these two years are summarized : 





1914 —, 
Second First 
Half Half Total 1913 
DED hin cb a Wdiswead 255 320 575 501 
errr ee 80 120 200 173 
DE So aad wakarwae 217 240 457 391 
Losses, No. reported. 73 80 153 120 
Total VAIS. ... 2... $86,000 $246,000 $332,000 $211,000 
Average value $1,180 $3,080 $2,160 $1,760 
Maximum value $20,000 fl | err $40,000 
Tube Talures ...... 38 60 98 107 
C.-I. header failures. 8 30 38 6 
Blowoff pipe failures 18 17 35 22 
Domestic boilers .... 65 52 117 48 
Portable boilers .... 17 4 21 19 


In view of the conditions under which the data are 
gathered, only general conclusions can be drawn from 
the results obtained. They show, however, that the fail- 
ures, killed and injured in the second half of 1914 were 
fewer than those given for the first half, although the 
totals for 1914 are considerably greater than those for 
1913. 

As regards data for power-plant boilers, tube failures 
decreased slightly in the later year, but the failures of 
cast-iron headers show a considerable increase, particu- 
larly in the first half of the year. The number of blowoff- 
pipe failures was much greater in 1914, showing that they 
should be more closely watched for any deterioration. 

In a review of an earlier explosion list we stated that 
cast-iron, or domestic, boilers are shown to be frequently 
neglected or mismanaged and that they should receive 
closer inspection and supervision. The fact that accidents 
of this nature more than doubled in 1914 shows that this 
warning deserves serious consideration. The term “do- 
mestic” is here taken to include all cast-iron heating, hot- 
water heating, kitchen ranges and other boilers used for 
strictly domestic purposes. 

The totals are also given for portable boilers such as 
are used in hoisting engines, oil drills, traction and 
threshing machines. The number recorded is practically 
the same for 1914 as for 1913, although the number for 
the second half of 1914, as would naturally be expected, is 
much the greater. An examination of the causes given for 
the failures of portable boilers indicates that a large num- 
ber failed from old age, corroded shells and similar causes, 
showing the need for more careful inspection of this type 
of apparatus. 

There still seems to be some misunderstanding regard- 
ing the use of the word “explosion” in the preparation 
of these lists. The term is used in the strictest technical 
sense to cover any unintentional escape of the contents 
of a pressure vessel. The effect need not be total destruc- 
tion or dislodgment of the containing vessel. While the 
report is not as complete as we would like to have had it, 
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it represents all the facts obtainable. It is to be hoped 
that in the future the still greater codperation of our 
subscribers will enable us to continue this work so that 
the conclusions drawn from the list will be of more value. 


= 
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Plea for Automatic Stop Valves 


Just suppose, Mr. Boiler Owner, that the trolley cars 
in your town did not have guards at the windows; that 
the train on which you commute used no signal system ; 
that the steamer on which you occasionally ride had no 
small boats or life preservers; that the hotels at which 
you stop had no fire escapes; that the elevators in your 
business associates’ buildings had no “safeties”—just 
suppose that all these and more of the protective measures 
and devices you are accustomed to were lacking. Would 
you excuse a serious, not to say fatal, accident because any 
of these were lacking? Of course not. You would con- 
demn the accident as inexcusable and punishable to the 
law’s limit, because all these and other safety devices are 
available in the open market at prices not prohibitive. 

So are automatic stop valves. And by the same reason- 
ing the consequences of a boiler accident preventable by 
the timely installation of automatic stop valves are inex- 
cusable. These valves not only greatly lessen the danger 
of scalding those in and near the danger zone when a 
tube lets go or a steam pipe bursts, but their use prevents 
steam being turned into a boiler in which, perhaps, men 
are working. They will not open to cut in a boiler on the 
line until the pressure is slightly more than the line 
pressure. 

One recalls with a shudder the horrible accidents aboard 
the “Alamo,” “Delaware,” “Sonoma,” “Principe de Pied- 
monte,” “Jefferson,” “Bennington” and other vessels. The 
terrible toll of life these accidents took would have been 
greatly lessened if automatic valves had been used. Ori 
land the accidents which were preventable, or the serious- 
ness of which would have been considerably diminished 
if automatic valves had been used, are many and they 
continue. 

It takes a nerve of iron to find one’s way through scald- 
ing, blinding steam to the top of a boiler and shut the 
stop valve when a tube or the steam line has burst. 
men ever do it. 


Few 
With automatic valves available, no rea- 
sonable person would expect or order a man to do it. 
Although, so far as this paper knows, there is no prece- 
dent by which to conclude, it is questionable if in a suit 
for damages for injury or death under such circum- 
stances a jury or court would favor the plaintiff. The 
good to be done by assuming such a risk or the need of 
assuming it rarely, if ever, warrants the performance of 
such a self-evident hazardous act, however much the hero- 
ism may stir the emotions. 

Humanitarian considerations of safety are by no means 
all that should commend automatic stop valves to boiler 
owners. They do more than minimize death and injury. 
They save money, the amount of which depends upon the 
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establishment’s output, by preventing a complete shut- 
down because of loss of steam in all boilers when only 
one is damaged. 

Where many people are employed and the output is 
large, such enforced idleness causes a loss greatly ex- 
ceeding the cost of valves. If the accident results in the 
installation of such valves, the owner may correctly con- 
sider that the total cost of the installation is the cost of 
the valves and labor plus the loss occasioned by the shut- 
down. So a timely investment in these is a form of in- 
surance that alone should make every boiler owner eager 
to use them, to say nothing of their service as safety de- 
vices, although under employers’ liability acts and work- 
men’s compensation laws, they are insurance to employers 
against loss from injury and death. 

The use of these valves on large steam lines to prime 
movers meets with approval, but there is an impression 
that they are so sensitive as to close during a sudden, 
heavy demand for steam and shut the engine down when 
its services are most needed. This is probably a matter 
of adjustment ai.a adaptation. 

The advantages of these valves are so numerous and im- 
portant that even boiler owners cannot but reach the con- 
clusion that they should not defer their adoption until the 
law compels their use, as it surely will some day in every 
locality. 


Concerning Directors 


“Not a few young engineers look upon their company’s 
directors as gouty old “tightwads” whose views are worth- 
less when bearing upon the engineering policy of the plant. 
True, most directors of large industrial concerns using 
power, and even of many producing and selling power, 
have little appreciation of the expert side of engineering. 
Raising money and safeguarding the financial interests 
of the stockholders are their long suits, and plenty of 
them do not know a generator from a turbine. Too many 
of them never visit the power plant or else only perfunc- 
torily, on an annual tour of inspection. Nevertheless, if 
the young engineer thinks that his attitude toward the 
board, their interest in his work, and his opinion of the 
abilities of these gentlemen are of little consequence, he 
is making a big mistake. ; 

In his early experience, after attaining to some author- 
ity and influence, the engineer is likely to be annoyed by 
having his recommendations turned down by the directors. 
These recommendations may be entirely sound techni- 
cally and desirable as the engineer sees it, but may fail 
to pass at the board meeting, where hard-headed financiers 
look at all sides and feel their way carefully before author- 
izing new expenditures. 

In such a case the engineer should not cultivate a 
“grouch.” When he has worked out a problem of this 
kind and convinced himself that he has the best solution, 
his duty is done if he presents it to his superior, backed 
up by facts and figures. Sometimes these buried recom- 
mendations are resurrected, conditions change, member- 
ships on the board are altered, and so on, so that time of- 
ten brings its own justification. Sometimes, also, the 
efficient and cheerful work of the engineer has been noted 
by one or two directors unknown to himself, and they have 
been the means of the advancement of the engineer by 
transfer or promotion. 
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None of these comments excuses ignorance on the part 
of directors of the affairs for which they are responsible, 
but because these people are not thoroughly posted on the 
technical problems of the engineer is no reason whatever 
for relegating their opinions to the discard. We venture 
this caution to the technical graduates of 1915 about to go 
into power-plant work, for the temptation on the part of 
highly trained technical men fresh from school to depre- 
cate financial ability as compared with scientific acumen 
is too strong to be indulged. 

The Value of a Cool Head 


Operating engineers do not need to be told the im- 
portance of coolheadedness in handling emergencies, but 
specific cases press home the lesson of mental self-control 
now and then in a way that deserves emphasis. 

In the construction of a brick chimney recently at the 
United States Naval Hospital, Chelsea, Mass., a block gave 
way in a hoist, the faulty pulley being on the ground at 
the foot of the stack. Two horses were pulling up a load 
of material by a rope passing around the block and 
running to the top of the stack, where it ran around a 
second block before leading to a heavy bucket in which 
the material was raised. The failure of the block on the 
ground caused the rope to tighten, put a heavy strain on 
the green brick and mortar setting at the top of the stack 
and broke off a section, throwing two men to the ground, 
with fatal results. The third man, left on the weak top 
and too far above the earth to be reached by the longest 
extension ladders of the local fire department, kept his 
nerve, though one of the victims was his brother. He 
could not trust his weight to the newly set rungs of an 
iron ladder near the top of the stack, but with quiet 
patience knocked bricks from the upper portion of the 
chimney, gradually working his way downward until 
he reached a firmly set section of the ladder, after which 
he climbed down to safety. The feat was one which any 
engineer might turn to account if caught in a like 
predicament, and emphasized the value of a cool head in 
a way not soon to be forgotten by the witnesses. 

Looks as though England is going to be shy a few heat 
units at the end of this year. If the falling off coal out- 
put continues at the present rate, it is estimated that this 
year’s shortage will be thirty-six million tons. At twenty- 
seven million heat units per ton the heat value would be 
972,000,000,000,000 B.t.u., an equivalent of 756,216,000,- 
000,000,000 foot-pounds. 

Beware of any accumulation of vapor from even the 
heavier oils, especially when such accumulations may be 
in a confined space. In the days when kerosene was in 
favor as a scale resolvent, many a boiler cleaner got 
singed—or worse—by putting a torch or a candle to the 
boiler or heater which was open for cleaning. Even an 
electric bulb may not be used with impunity. The 
engineer of an Oklahoma ice plant put a barrel of crude 
oil into one of his boilers, slowly filled the boiler with 
water, allowing the oil to rise and bathe all the surfaces, 
and then drew the water off, giving the oil a chance for a 
second coat. As the process proceeded he climbed upon 
the boiler, stuck an extension lamp into the manhole, and 
@ bare spot upon the wire struck a spark. His widow is 
now suing for $30,000. 
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Auxiliary Exhaust Valves on 
Uniflow Engines 


Two diametrically opposed opinions as to the rela- 
tive merits of auxiliary exhaust valves on uniflow* 
engines have recently appeared in the technical press. 
Authorities seem agreed that these valves are of little 
value, if not an actual detriment, on condensing engines, 
just as long as the vacuum is maintained. The dispute 
affects engines for noncondensing service and the value 
of the valves as a safeguard against accident, due to ex- 
cessive compression, should the vacuum be broken in 
condensing service. Such a safeguarding feature is 
undoubtedly a strong argument in their favor, but the 
important consideration is really their value in noncon- 
densing service, for other safety devices can be installed 
to protect condensing engines against undue increase in 
compression. 

Professor Stumpf, to whom must be credited the 
commercial success and development of the “una-flow” 
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FIG. 2. DIAGRAM FROM 
UNAFLOW ENGINE WITH 
AUXILIARY EXHAUST 
VALVES 


FIG, 1. DIAGRAM FROM 
UNAFLOW ENGINE WITH- 
OUT AUXILIARY EX- 
HAUST VALVES 


engine, makes the statement: “Even when used for non- 
condensing service, with steam pressures as used in 
modern power plants, auxiliary exhaust valves show no 
gain.” Mr. Skinner, to whom the excellent record of the 
“Universal Unaflow,” engine is largely due, takes the 
opposite stand and credits the economy in steam con- 
sumption of his engine to the fact that auxiliary exhaust 
valves are used. Mr. Turnwald, who was associated with 
Professor Stumpf during the introduction of the ‘“una- 
flow” engine in Germany, endeavors to solve the dispute 
by the remark: “The engine with auxiliary exhaust 
valves must be more efficient at low steam pressures and 
high back pressures, and the engine without auxiliary 
exhaust valves must be more efficient at high pressures 
and low back pressures.” 

Mr. Turnwald’s explanation, even if correct, is not 
entirely satisfactory, for it recommends the use of engines 
without auxiliary exhaust valves under favorable con- 
ditions and leaves the more trying service of unsatisfactory 
steam pressure and poor exhaust conditions to be cared 
for by the engine with the auxiliary exhaust valves. 





*For distinction between uniflow and unaflow, see “Power,” 
Feb. 19, 1915, page 201 
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When, then, do a plant’s operating conditions become 
sufficiently favorable to justify the use of engines without 
auxiliary exhaust valves? Mr. Turnwald states that 
curves representing the respective efliciencies of the two 
constructions cannot yet be accurately determined, but 
from data now available they should cross somewhere 
between steam pressures of 120 and 150 lb. at atmospheric 
exhaust. These limits lie well within present-day 
practice, so the question of which type to use promises 
to remain unsettled, notwithstanding the explanation. 

Auxiliary exhaust valves have but one object, to delay 
commencement of compression by ridding the cylinder of 
more of the expanded steam than can escape through the 
central exhaust ports. This allows a reduction in the 
amount of final clearance that has to be provided. A 
certain degree of compression is necessary to keep the 
engine from pounding, and this must be the same whether 
auxiliary exhaust valves are employed or not. To just 
what degree the compression must be carried depends 
upon the proportions of the engine. Data secured from 
a particular engine can be of little general value, as the 
advisable degree of compression must vary for nearly 
every engine; the rotative speed remaining the same, 
it should depend largely upon the weight of the moving 
parts. 

Delayed compression simply concentrates the work 
toward the end’ of the stroke; the energy to be overcome 
is just as great no matter when compression is com- 
menced, provided the mean effective pressure remains 
the same. Of course, with a late compression and a 
corresponding reduction in the quantity of steam to be 
compressed, the less the amount of work required to 
reach the required pressure. It is this fact that led to 
the introduction of auxiliary exhaust valves on uniflow 
engines, the work of compression developing no useful 
power, its reduction seemed desirable. 

In confirmation of this theory, Mr. Skinner compares 
indicator diagrams from engines with and without aux- 
iliary exhaust valves that show the same indicated power 
output; these are reproduced in Figs. 1 and 2. Both 
show that compression is carried to practically admission 
pressure. In the engine without auxiliary exhaust valves, 
the necessary clearance is 18.4 per cent., while for the 
engine with such valves, the required clearance is but 
4.3 per cent. Obviously, the work entailed in compressing 
the charge in the former engine is more than four times ag 
great. To secure the same indicated power output (the 
two indicator diagrams being of equal area), Mr. Skinner 
states that more steam would have to be admitted to the 
cylinder, cutoff would occur later in the stroke, release 
occur at a higher pressure and less expansion take place 
than in the case of the engine with auxiliary exhaust 
That the release would be higher and that there 
would be less expansion is unquestionably true, but why 
the cutoff should necessarily take place later in the 
stroke, with accompanying increase in the amount of 
steam, is not so clear. 
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Fig. 3 shows the diagrams of Figs. 1 and 2 superim- 
posed, the lower cross-sectioned area representing the 
extra work required for compression in the case of the 
engine without auxiliary exhaust valves, and the upper 
cross-sectioned area, the power to be added to that rep- 
resented by the common area to bring the output 
up to that of the engine with auxiliary exhaust valves. 
The higher release and the decrease in expansion of 
the engine without auxiliary exhaust valves is clearly 
indicated, as is also the fact that in both engines 
expansion commences before cutoff takes place and is 
fairly well advanced by the time that the admission of 
steam is arrested. With a much larger volume of steam, 
at practically admission pressure, entrapped in the com- 
pression space of the engine without auxiliary exhaust 
valves, expansion cannot be as far advanced at cutoff as in 
the engine with the auxiliary exhaust valves. In other 
words, the actual pressure exerted against the piston 
at the cutoff must be greater in the case of the engine 
without the auxiliary exhaust valves, although the effective 
pressure is less. In fact, throughout expansion, the 
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FIG. 3. INDICATOR DIAGRAMS SUPERIMPOSED 


actual pressure against the piston must be greater in the 
engine without auxiliary exhaust valves, owing to the 
greater volume of steam in the cylinder. This, and not 
the suggestion that cutoff must take place later in the 
stroke and more steam be admitted to the cylinder, 
accounts for the fact that the expansion curve lies above 
that of the engine with auxiliary exhaust valves, that the 
release is at a higher pressure in the former engine and 
that the expansion is less. 

Fig. 4 shows the value of the effective steam pressure 
on the pistons of the two engines throughout the working 
stroke, that is, the difference between the actual pressure 
on the piston and that expended in compression. ‘The 
areas below the respective curves are practically the same, 
showing that the mean effective pressure is similar; but 
the distribution of pressure on the pistons is quite dis- 
similar, being greater in the case of the engine with aux- 
iliary exhaust valves during the first 30 per cent. of the 
stroke and becoming proportionally less and less from that 
point until the central exhaust ports begin to open, at 
about 90 per cent. of stroke and at the point where com- 
pression in the engine without such extra valves begins on 
the return stroke. During the last 10 per cent. of the work- 
ing stroke, during the release, the effective pressures on 
the pistons gradually become more similar until they 
are the same at the end of the stroke. 
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It would seem that the actual power developed by the 
two engines is not the same, owing to the great 
dissimilarity in effective pressures on the pistons. 

With lower steam pressures the difference would not be 
so marked, but the effect of increased back pressure should 
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FIG. 4. EFFECTIVE STEAM PRESSURE ON PISTONS 


be even more harmful in the engine with auxiliary 
exhaust valves than in the one in which the release takes 
place while the steam is under higher relative pressure. 
In the engine in which the expansion is not carried so 
far, an increase in back pressure reduces the pressure on 
the piston by no greater an amount than would similar 
pressure reduce the push on the piston of an engine in 
which the expansion is carried farther, but the effective 
pressure on the piston being greater, the proportionate 
loss must be less. 

The indicator diagram of the engine without auxiliary 
exhaust valves is not, it is true, an ideal one, on account 
of the comparatively high release brought about by the 
length of compression. In this respect, the Skinner 
engine has the decided advantage, but if there is a loss 
in economy in steam consumption also due to the shorter 
compression, the less ideal diagram would seem to be 
the more desirable to attain. 

REGINALD TRAUTSCHOLD. 

New York City. 

Glendale Municipal Electric 

Lighting Plant 


An interesting example of effective and highly profit- 
able municipal-plant operation is evidenced in the elec- 
tric lighting and power station of the City of Glendale, 
near Los Angeles, Calif. The electric-light department 
of this municipality was organized in 1909, acquiring 
the small central station then in operation and serving 
a total of about 200 local consumers. With the growth 
of the city during the past six years, the plant has been 
augmented and converted into a station for the trans- 
forming and distribution of high potential energy ob- 
tained from an outside source. The plant has a present 
valuation of $150,000 and renders service to over 2700 
consumers. 

The total issue of bonds for building and equipment 
has reached $100,000. These are being rapidly retired 
from the surplus earnings of the station which, entirely 
self-supporting, directly handles the interest and redemp- 
tion of this bonded debt. Electric energy at 15,000 volts 
is purchased from the Pacific Light & Power Corpora- 
tion, of Los Angeles, and is reduced to commercial volt- 
ages for local distribution. 

Increased earnings have ‘led to decreased rates for 
service, affording residents of the city an opportunity 
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to share in the prosperity of the plant. The charges 
for electric lighting have been reduced from year to 
year until the following basic rates have been adopted, 
these being recently inaugurated: The first 20 kw.-hr., 
Te. per kw.; next 14 kw.-hr., 5c.; and all over 34 kw.-hr., 
3c. per kw. The minimum charge is 50c. per month. 

The accompanying statement of operating revenues and 
expenses, lately issued by H. B. Lynch, plant manager, 
sets forth in detail the efficient and economical opera- 
tion of this municipal enterprise, covering all features 
of the service in which the station engages. It is par- 
ticularly interesting by reason of the profitable attain- 
ments attending the wholesale purchase of electric power 
and the redistribution in the form of metered service for 
local consumption. 


REVENUE OPERATING EXPENSE 
Commercial lighting $38,924.54 Wages and material $4,998.12 
Commercial power.. 3,873.18 Power purchased... 15,004.10 
Street lighting..... 5,714.33 General expense.... 4,224.15 
Miscellaneous’ rev- Commercial expense 2,984.60 

Se scot sees kas 2,875.75 Depreciation aia 6,698.64 


$33,909.61 
Profit from operation 


TOP PORT. «oc cscccs 17,478.19 

$51,387.80 $51,387.80 

Promt from cperation fOr Fear... occ ccc cvcccceccocee $17,478.19 
Rane: GRRE NO ia hos 0.5 ces aac ead se beiews anne 5,145.87 
Oe eee $12,332.32 


The lighting department 
sible service. It not only 
contracts satisfactorily, but 


aims to give the best pos- 
tries to fulfill all lighting 
it also seeks to engage the 





codperation of those it serves. It encourages outside sug- 
gestions that will help to obtain the best results, making 
the consumer feel that he is a vital part in the operation 
of the plant. 
L. R. W. ALLIson, 
Newark, N. J. 


es 
The Brushes Broke 


Among the factors that influence commutator wear 
are: Condition of commutator, amount of end-play, re- 
lative hardness of the commutator and of the brushes, 
amount of brush tension, speed, vibration, commutation, 
presence of foreign particles or of other abrasives, and 
number of brushes tracking over the same zone of the 
commutator. The factor of interest here is the last- 
named. 

An operator complained that his motor brushes were 
breaking at the rate of three or four a day on two 
motors. Someone had told him that vibration was the 
cause; so, at considerable expense, he had shored the 
floor under the motor until vibration was negligible. 
The brushes continued to break, however, because the 
trouble was in the middle zone of the commutator, as 
was indicated by the fact that all the middle brushes, 
of which there were eight, vibrated badly while their 
holders did not vibrate at all. The slotted commutator 
appeared smooth, but it was removed from the machine 
and a light cut taken off. The trouble disappeared, but 
began to reappear in a few days and was temporarily 
relieved by sandpapering. ‘The motor was of the 
repulsion-induction type and had two sets each of com- 
pensating and of energy brushes. Alternate brushholder 
studs had two and three brushes per stud and the holders 
were so set that eight brushes tracked the middle zone 
of the commutator, while only six tracked the outside 
zones. On two of the studs that had two holders per 
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stud, one brush of each was so shifted as to give but 
six brushes tracking the middle zone and seven each 
outside zone. The brush tensions were then equalized 
and at the end of two months there were no indications 
of breakage trouble again developing. 

The motors were operating at especially high speeds 
and the least roughness of the commutator was greatly 
magnified. 

EK. C. PARHAM. 

Schenctady, N. Y. 
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Iron Bars as Aid to Combustion 


Referring to the letter, “Another Combustion Sugges- 
tion,” by A. P. Connor, on page 856 of the June 22 issue, 
I do not know what the “analogous arts” are to which he 
refers, but if he will investigate the subject he brings up 
he will find engineers are wide awake in this matter. 

The use of iron rods is unpractical for a number of rea- 
sons. Lron rods in contact with a hot fire would soon melt 
and probably weld the grates. If this trouble could be ob- 
viated, it would be impossible to put a leveler or other fir- 
ing tool in the fire. Also, considering the fact that fires 
get thicker, it would compel adjusting the level of the bars 
to suit the thickness of the fire. 
would be still more objectionable. 

The second principle is used in a somewhat different 
manner than that suggested by Mr. Connor. Instead of 
mixing with the fire materials that do not burn, a brick 
arch is built over the fire and tends to hold the furnace 
temperature uniform and insure the complete combustion 
of the volatile gases given out from the green coal when 
first fired. Dutch-oven furnaces are built with the idea 
of providing for complete combustion of the gases before 
they strike the comparatively cool surfaces of the boiler. 
The success of underfeed stokers is primarily due to the 
fact that the furnace conditions are always uniform while 
operating, as the coal, being fed from underneath, has 
its volatile products distilled, and as they pass upward 
they are heated and burned at a maximum temperature by 
the incandescent coke on top of the fire. 

Warren D. Lewts. 


The use of hollow tubes 


Brooklyn, N. Y. 
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Putting a New Engine on an 
Old Foundation 


About a year ago we saved considerable expense by 
installing a 17x18-in. Ridgway engine directly connected 
to a 150-kw. generator on an old brick foundation. 

The template was laid on top of the old foundation 
and the bolt holes marked. Holes were drilled 3 in. in 
diameter and 31% ft. deep with a star drill. Grooves were 
then cut 6 in. deep and 12 in. wide on the old brickwork, 
and 6 in. of new brick added, as the old foundation was 
not high enough. The bolts were then set in with washers 
1% in. thick and 2% in. in diameter dropped over them 
to take the place of plates generally used. The engine was 
then placed on the foundation and leveled up with wedges, 
and before the engine was tightened down a thin grout 
of neat cement was poured under and allowed to set 36 
hours. It has run 24 hours per day for 7 months and 1s 
in perfect condition. 

Frep K. GINTHER. 

Leetonia, Ohio. 
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R. H. and L. H. Sides of Duplex Pump—Which is the right- 
hand side and which the left-hand side of a duplex pump? 
W. P. 
Standing at the steam end and facing the water end of the 
pump, the side on the left is designated by manufacturers as 
the left-hand side and the one on the right as the right-hand 
side. 


Boiler Capacity for Heating Factory Buildings—What gen- 
eral rule can be employed to determine the boiler capacity 
required for heating factory buildings? 

J. S. 

For factory buildings of ordinary construction a good gen- 
eral rule is to allow one boiler horsepower per 10,000 cu.ft. 
of space, based upon the outside dimensions of the buildings. 


Pressure of the Atmosphere from Height of Barometer— 
Knowing the height of the barometer, how may the pres- 
sure of the atmosphere be known in pounds per square inch? 

Cc. W. 

A column of mercury at 62 deg. F., and one inch in height, 
balances a pressure of 0.4912 lb. per square inch, and the 
pressure of the atmosphere in pounds per square inch may 
be closely approximated for ordinary temperatures by multi- 
plying the height of the barometer in inches by 0.491. 





Benefit of Overtravel of Valwe—What is the benefit of 
overtravel of a valve? 
F. H. 

In engines with fixed eccentrics, the only benefit of over- 
travel is to increase the sharpness of the cutting off. In 
engines with link-motion valve gears and shifting-eccentric 
engines, the travel of the valve is shortened at the early cut- 
offs; and in such engines, in order to secure sufficient port 
opening at the early cutoffs, it is necessary to give overtravel 
with the late cutoffs. 


Correction of Heating Estimates for Wind Velocity—In 
estimating the heating of buildings what correction of the 
outside temperature should be made for wind velocity? 

A. & TR. 

With ordinary building construction and an outside tem- 
perature of 40 to 15 deg. F. above zero, each mile of wind 
movement per hour may be regarded as eauivalent to 1 deg. 
drop in temperature; from 15 deg. above zero to 20 deg. below, 
each mile of wind movement per hour may be taken as equiva- 
lent to 1.15 deg. drop in temperature. 





Why Steam Tables Are Based on Absolute Pressures—W hy 
do not steam tables quote the properties of steam for different 
gage pressures in place of absolute pressures? 

B. R. 

The temperature and other properties of steam such as 
given in the steam tables depend upon the absolute pressure, 
or pressure above a perfect vacuum, and as ordinary pressure 
gages can only indicate pressures above or below the atmos- 
phere, which is variable, a table based on gage pressures 
would be true for only a particular pressure of the atmos- 
phere. 


Heat of Combustion of a Cubic Foot of Gas—What is the 
heat value for the complete combustion of a cubic foot of gas 
consisting of hydrogen 12 per cent., methane 70 per cent. and 
benzole 18 per cent.? 

a ae. XN. 
A cubic foot of the gas, measured at standard temperature 
and pressure (32 deg. F. and 29.92 in. of mercury), in com- 
plete combustion would yield 





For the hydrogen (Hz), 0.12 of 342 Btu. = 41.0 B.t.u 
For the methane (CHa), 9.70 of 1012 Btu. — 708.4 B.t.u 
For the benzole (CeHe), 0.18 of 3868 B.t.u. = 696.2 B.t.u 

I, 5&0 ere G bhi ho aos 0 beret kw 60 erence 1445.6 B.t.u 





Lap of Steam Valves of Duplex Pump—How much lap is 
proper for the steam valves of a duplex pump? 
Cc. B. 
The steam valves are usually provided with no more inside 
or outside lap than necessary to cover any irregularities of 





the edges of the ports, as any additional lap would increase 
the possibility of having the valves stop in a position where 
all ports are covered, from which position the pump could not 
be started. By giving little or no lap this danger is practi- 
cally obviated, since there is only one point of the stroke 
where the piston must stand to have all ports covered, and 
both pistons would have to stand at their respective dead 
centers at the same instant. 


Returning Condensate from Separator—Can the condensate 
discharged from a steam separator of an engine be returned to 
a boiler by its own gravity? 

C. A, 

The condensate can be so returned only when the point of 
discharge from the separator is sufficiently elevated above 
the water line of the boiler for the hydraulic head, plus the 
discharging pressure, to be in excess of pressure lost in pipe 
friction, plus the pressure carried in the boiler. In most 
plants the elevation of the separator above the boiler is not 
sufficient to secure more than a few pounds’ pressure from the 
hydraulic head, and as unusual drafts of steam are likely to 
reduce the discharge pressure from the separator, dependence 
cannot be placed on direct gravity return of the condensate 
to the boiler. A separator on a steam line to a pump or 
engine should be relieved of water by a trap discharging to a 
receiver, or by a steam loop or return trap for returning the 
condensate to the boiler. 


Current Required for Centrifugal Pump—What electric 
current would be required to elevate 600 gal. of water per 
min. with a centrifugal pump of 67 per cent. efficiency work- 
ing against a head of 280 ft., which includes the suction lift 
and friction loss in the suction and discharge pipe, using a 
550-volt, direct-current motor of 90-per cent. efficiency? 

2. B..P. 

The useful work, or work performed in lifting the water, 
would be 

600 xX 8.33 x 280 
= 43.5 hp. 
33,000 

and with 67 per cent. efficiency the actual power applied to 
the pump would be 

42.5 + 0.67 = 63.43 hp. 
As the efficiency of the motor is 90 per cent. and as one electric 
horsepower is equivalent to 0.746 kw., the electric power 
required would be, 

63.43 xX 0.746 








= 62.5 kw. 
0.90 
The current required would be 
52.5 xX 1000 
————————- = 95.4 amperes. 
550 volts 





Working Pressure for Shell of Drum—wWith a factor of 
safety of 5, what would be the maximum working pressure 
allowable for the shell of a steel drum 42 in. diameter, having 
shell plates % in. thick and tensile strength of 58,000 lb. per 
sq.in. of cross-section, and having butt and double-strap longi- 
tudinal joints, double-riveted, with an efficiency of 74 per cent. 
of the strength of the solid plate? 

GF: & 

The maximum allowable working pressure as limited by 
the strength of the shell would be given by the expression, 

sa xi xX @ 


Rx F&F 





in which 
T S = Tensile strength, 58,000 Ib.; 


t = Thickness of shell plate, % in.; 
E = Efficiency of longitudinal joint, 0.74; 
R = Radius = one-half the inside diameter of the outside 


course of the shell = 21 in.; 
F = Factor of safety, 5. 
By substituting the given values the working pressure is 
found to be 
58,000 x % 


21 xX 5 


xX 0.74 





= 153.3 lb. per sq.in. 


[Correspondents sending us inquiries should sign their 
communications with full names and post-office addresses. 
This is necessary to guarantee the good faith of the communi- 
cations and for the inquiries to receive attention.—EDITOR.] 
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Boiler Explosions 
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RING SECOND HALF OF 1914—Continued 
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BOILER EXPLOSIONS D 


Probable Cause 


Property 
Loss 


In- 
jured 


Size Killed 


Carried, 
Lb. 


Pressure 


Kind of Boiler 


11:00 a.m. Heating 


Time of Day 


Plant 


County Court House 
Bay View Asylum 


Place 


Greenfield, Ia. 


Date 
Dec. 21 


10 


Water-tube 


Highlandtown, Baltimore, Md. 


Wollaston, Mass. 


ec. 21 
Dec. 21 


Tube ruptured 


Kitchen stove 


Mrs. R. O. Jefferson Home 
Friske’s Blacksmith Shop 
Spicer School Bldg. 


Hawley Inn 


$105 Frozen and burst 


0 


20 x 50 in. 


Vertical fire-tube 


00 p.m. 


3 


Parkers Prairie, Minn. 


Akron, O. 


Dec. 21 


Dec. 21 


Considerable 


0 


0 


J. Hunnicutt’s Home 
Masonic Temple 


Hawley, Penn. 


Dec. 21 


Section failed 


Cast-iron heating 


Atlanta, Ga. 


Dec. 21 


Cast-iron heating 
Water-tube 


Section ruptured 


Braintree, Mass. 


Dec. 22 
De 


Bad tube, header blew out 


Three sections ruptured 
Three sections ruptured 


500 hp. 


155 


New York Mills 


New York Mills, N. Y. 
Wellsburg, W. Va. 


c. 22 


Cast-iron heating 
Cast-iron heating 


Eagle Glass Mfg. Co. 


Dec. 23 


Dec. 


Fourth Congregational Church 


Eagle Hotel 


Hartford, Conn. 


a 
, 


2% 
Dec. 26 


Gettysburg, Penn. 


Mrs. Rachell Howell Home 


House 2226 I. 


Philadel *hia, Penn. 


Dec. 26 


St. 


Washington, D. C. 
Oakland, Calif. 
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1836 Hortens Ave. 


Dec. 27 


Tube burst 
Worn out 


$10 


$300 


i] 


Water-tube in section 
Cast-iron heating 


9:30 a.m. 


Cookman M. E. Church 


Wilmington, Del. 


Dec. 27 


E. Church 


P. R. R. Restaurant 
Matawan Tile Co. 


Falls of Schuylkill M. 
F. 


Philadelphia, Penn. 
Tamaqua, Penn. 


27 
Dec. 27 


Dec. 


Pipes frozen 


Water back in stove 


6:30 a.m. 


& 

4 & 
& & 
a &£ 
gE 2 
g 8 
an & 
eH oO 


Matawan Station, N. J. 


Renovo, Penn. 


Dec. 28 


Kitchen water tank 
Cast-iron heating 


Altier’s Home 


Dec. 28 


H. B. Paxcoast & Co. 


Boston Gear Works 


Philadelphia, Penn. 


Dec. 28 


Hot-water heater 
Water-tube 


Norfolk Downs, Mass. 
Pittsburg, Penn. 
Clinton, Ia. 

Dayton 


Dec. 28 


Dec. 


Tube ruptured 


Duquesne Light Co. 


29 


31 


Dec. 31 


Water-tube 


Cast-iron cross connection ruptured 


Clinton Sugar Ref. Co. 


Dec. 
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$1000 


domestic boiler failures, 65; portable boiler failures, 17 


Vertical-tubular 


12 M. 


3; property loss, $86,000 


Philip Jergen’s Butcher Shop 


1, 21 


,O. 


failures, 18; 


ipe 


blowoff p' 


tube failures, 38; cast-iron header failures, 8 


7 


reports of property loss, 


7. 
a) 


jure: 


s:—Failures, 255; killed, 80; in 


1 
4 


Tota 





Vol. 42, No. 2 


A. I. E. E. Convention 


With a relatively small attendance but an excellent op- 
portunity for the members to become better acquainted and 
benefit by an exchange of ideas, the annual convention of the 
American Institute of Electrical Engineers was held at Deer 
ark, Md., June 29 to July 2. A variety of professional papers 
yas presented and covered the diversified interests of the 
Institute. 

The address of President Lincoln on Tuesday morning 
dealt with the advances in electricity and power production 
with special reference to increased efficiency. Quoting from 
the address of Past-President Kennelly in 1898, he pointed out 
that the margin of improvement is gradually decreasing as 
the theoretical limitations are approached, and that future ad- 
vances must be relatively smaller unless some entirely new 
fields are exploited. 

“The Electric Strength of Air’ was the title of the first 
technical paper, by Prof. J. B. Whitehead, who explained in 

















PRESIDENT-ELECT J. J. CARTY 


simple language the theory of ionization in gases as relating 
to the formation of coronas. The paper was discussed by 
I’. W. Peek, P. H. Thomas, E. F. Creighton and Harris J. Ryan; 
the last pointing out that the higher the frequency, the less 
the voltage required to break down the gap. 

The next paper was by J. F. H. Douglas, on “The Reluc- 
tance of Some Irregular Magnetic Fields,” in which the field 
of an electric generator was analyzed and made to depend 
upon the reluctance of two dimensional magnetic fields. The 
réluctance of these fields was determined by experiments 
made on sheets of high-resistance metal and by mathematical 
computations, the results being expressed in the form of 
charts and formulas. Plates were included, showing the 
shape of the magnetie lines of force in different parts of 
electrical machines. 

Following this was a paper in three parts, on “Irregular 
Wave Forms,” which was presented by Professor Bedell. Part 
I, representing the work of Professor Bedell, R. Bown and 
H. A. Pidgeon, dealt with “Form Factor and Its Significance”; 
the second part, in which the author was assisted by Mr. 
Bown and C. L. Swisher, took up “Distortion Factors”; and the 
third part, the work of F. M. Mizushi, was on “An Analytical 











July 13, 1915 


and Graphical Solution for Nonsinusoidal 
rents.” 

In the afternoon a symposium on foundations for transmis- 
sion-line towers, by J. A. Walls, J. B. Leeper, W. E. Mitchell, 
P. M. Downing and F. C. Connery, was discussed. This was 
followed by a brief outline on “Fields of Motor Application,” 
by D. B. Rushmore. A number of written discussions, each 
dealing with a special field of application, were read. H. E. 
Stafford next read a paper on “Electricity in Grain Elevators.” 

The president’s reception took place on Tuesday evening 
and was followed by a dance. 

The program for Wednesday morning included two papers: 
“The Classification of Alternating-Current Motors,” by Val. 
A. Flynn, and “The Classification of Electromagnetic Ma- 
chinery,” by Frederick Creedy. With the object of making it 
easier to correctly represent, describe and classify alternat- 
ing-current motors, Mr. Flynn offered descriptive names and 
conventional diagrams for 44 types. He further pointed out 
that the term “repulsion,” as applied to present motors, is a 
misnomer, as no practical motors operate on what has been 
known as the repulsion principle. Mr. Creedy proposed to 
classify dynamo-electric machinery according to five sets of 
characteristics as follows: (1) Type of field-constant in- 
tensity, variable intensity, multiple polarity and homopolar; 
(2) method of disposal of secondary power; (3) use of com- 
mutators; (4) method of magnetization—high-frequency mag- 
netization as in the induction motor and low-frequency mag- 
netization as in the synchronous 
(5) method of connection. 

On Wednesday evening President-Elect J. J. Carty (chief 
engineer of the American Telephone & Telegraph Co.) was in- 


Alternating Cur- 


and compensated motors; 
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segregated the services into eight different classes and di 
vided the rates into energy and demand charges. 

The entertainment features of the convention included golf 
and tennis tournaments, a swimming contest, a card party for 
the ladies, and dancing—the hotel and grounds affording ex 
ceptional facilities for such diversion. 

“s 


Michigan N. A. S. E. Convention 


From June 23 to 25 the Michigan Association of the National 
Association of Stationary Engineers held its eleventh annual 
convention at Jackson, Mich. Headquarters was at the Otsego 
Hotel and the convention was held in the A. U. V. Auditorium, 
About 30 delegates were registered, but over one hundred 
engineers attended from Jackson and other cities in the state. 
The first session was called to order Wednesday afternoon by 
F. W. Brandau, chairman of the Convention Committee. Mayor 
William Sparks gave the address of welcome, and C. W. Nay- 
lor, past-national president, responded. Paul A. Leidy, secre- 
tary of the Jackson Chamber of Commerce, then addressed the 
convention, and was followed by Charles Wirmel, who spoke 
of the work of the National License Committee. In behalf of 
the Central States Exhibitors’ Association, President Charles 
Cullen extended to the public as well as to all engineers in 
the city an urgent invitation to visit the exhibits. John An- 
drews, state president, was then presented and officially 
opened the convention. In the evening an informal reception 
was held in the exhibit hall. 

Thursday morning the engineers visited the plant of the 
Commonwealth Power Co. and the Michigan State Prison. In 





STATE N. A. S. E. DELEGATES AND FRIENDS GATHERED AT JACKSON, MICH. 


troduced, and in. a short address eulogized the work of Presi- 
dent Lincoln, promising to carry on a number of plans in- 
augurated by the latter, especially the attempt to improve the 
status of the engineer outside the profession. 

Honorary Vice-President Harris J. Ryan was next called 
upon and responded with greetings from the Pacific Coast. 
He called attention to the former isolation of that section, 
which had now been completely overcome by the Panama 
Canal and by the transcontinental telephone, both products 
of engineering skill. Following the usual custom, the past- 
president’s badge, or pin, was presented to President Lincoln 
en behalf of the Institute by Farley Osgood. 

The remainder of the evening was devoted to a joint 
session with the Illuminating Engineering Society, at which a 
most interesting paper was delivered by Preston 8S. Millar, on 
“The Effective Illumination of Streets.” Besides being illus- 
trated by slides, the talk was enlivened by a model of a 
street with miniature lights that could be switched on and 
off to give any desired combination. 

Thursday morning was devoted to the railway session, at 
which the following papers were read: “Construction and 
Maintenance Costs of Overhead Contact Systems, Part I,’ by 


EK. J. Amberg, Part II, by Ferdinand Zogbaum; “Contact Sys- 
tem of the Butte, Anaconda & Pacific Ry.,” by J. B. Cox; 
“Third-Rail and Trolley System of the West Jersey & Sea- 


shore Railroad,” by J. V. B. Duerr; “Unprotected Top-Con- 
tect Rail for 600-Volt Traction System,” by Charles H. Jones; 
“Contact Conductors and Collectors for Electric Railways,” 
by Cc. J. Hixson; and “Contact System of the Southern Pacific 
Co.—Portland Division,” by Paul Lebenbaum. 
Friday’s program consisted of the following 

“Phase Angle of Current Transformers,” by Chester L. 
“Instrument Transformers,’ by Charles L, Fortescue; “The 
Induction Watt-Hour Meter,” by V. L. Hollister; “The Meas- 
urement of Dialectric Losses with the Cathode Ray Tube,” by 
J. P. Minton; “Economic Operation of Electric Ovens,” by P. 
W. Gumaer; and “Class Rates for Electric Light and Power 
Systems or Territories,” by F. G. Baum. In the last paper the 
author favored the establishment of uniform rates throughout 
a system or territory for different classes of service. He 


papers: 
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the afternoon a special car carried the conventioners to Hague 
Park, where field sports and the usual ball game between the 
engineers and exhibitors were the features of the entertain- 
ment. In the tug-of-war the enrineers proved that they had 
more brawn and muscle than the exhibitors, but the latter 
won the honors in the ball game by the close score of 11 to 10. 
The contest was excitinz, but peace was preserved by Messrs. 
Raven and Hickey, who, in their capacities as umpires, were 
strictly neutral. In the evening a banquet was held in the 
exhibit hall. F. W. Raven, acting as toastmaster, kept the 
diners in a happy frame of mind. 

Friday was devoted principally to business. Kalamazoo 
was chosen as the next convention city and the following 
officers were clected for the ensuing year: Fred Tesch) presi- 
dent; John I’. Brown, vice-president; E. C. Smith, secretary; 
H. F. Bagley, treasurer; E. W. Messanny, conductor; George 
A. Turnbull, doorkeeper; William Ycomans, state deputy. 

At a meeting of the exhibitors the following officers were 
nominated: Charles H, Fiske, president; H. W. McKinley, sec- 
retary-treasurer; Charles Cullen, Thomas N. Bishop, J. L. Gif- 
ford, M. F. Thompson, A, R. Maujer, S. F. Denny, R. B. Osgood, 
Executive Committee. These officers will be voted upon at the 
Wisconsin State Convention to be held at Sheboygan, July 
99.24, RR. A. Cross was elected vice-president for the State of 
Michigan. 

The following firms exhibited: 

American Oil Co, 

Anchor Packing Co. 
Anderson, Kenneth 
Anderson Co., The V. D. 
Arrow Boiler Compound Co. 
Buckeye Chemical Co. oe ghee lis - . be 
Central Distributing Co. National Engineer 

Crandall Packing Co Peerless Rubber Manufactur- 
Crane Co. ing Co, yee 
Dearborn Chemical Co. Powcll Co., The William 
Edward Valve & Manufactur- “Power” 

ing Co., The Powers Rubber Works 
Garlock Packing Co. Quaker City Hardware Co. 
Grand Rapids Supply Co. Standard Oil Co. 

Greene, Tweed & Co. Smith-Winchester Hardware 
Hawkeye Compound Co, Co 

Home Rubber Co. Starr Hardware Co. 
Jenkins Bros. Valvoline Oil Co. 


Jolns-Manville Co., H. W. 
Keystone Lubricating Co. 

Lagonda Manufacturing Co. 
Lunkenheimer Co. 

Murray Sales Co., W. 
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New York’s Refrigeration 
Ordinance 


With the aid of a committee of the American Society 
of Refrigeration Engineers the Fire Prevention Bureau 
has drawn up the following rules which are embodied in 
an existing ordinance. The rules are now in effect. 


Section 216. Permits—Except as hereinafter provided in 
this article, it shall be unlawful to operate within the city 
any plant producing refrigeration by means of gases under 
pressure in connection with cold-storage plants, breweries, 
ice manufactories, hotels, restaurants or other places, without 
a permit. 

Sec. 217. Refrigerating Plants—1. Construction. Each re- 
frigerating plant shall be equipped with an emergency pipe or 
pipes by which, in case of accident, the gas under pressure can 
be discharged by a valve which can be opened both inside and 
outside the refrigerating plant into water, or brought into 
contact with sufficient water to absorb and carry off all gases 
so discharged. At the discretion of the fire commissioner the 
emergency pipe or pipes may conduct the gases to a point at 
least 10 ft. above the roofs of adjacent buildings into the open 
air. 

2. Safety Devices—All refrigerating machines shall be 
equipped with automatic safety devices, which discharge at 
300-lb. pressure to the square inch for ammonia, 1400-lb. 
pressure to the square inch for carbon dioxide, 100-lb. pressure 
to the square inch for sulphur dioxide, and 100-lb. pressure 
to the square inch for ethyl chloride into the emergency pipes 
required by the preceding section or into the low-pressure 
side. 

3. Exits—In refrigerating plants built and erected after 
July 1, 1915, every room containing pipes carrying a refrig- 
erating chemical under pressure exceeding 40 lb. per square 
inch for ethyl chloride, 60 1b. for sulphur dioxide, 100 lb. for 
ammonia and 500 lb. for carbon dioxide, and which by acci- 
dent may become filled with the gases generated by said 
chemicals, shall have an exit to the open air direct or by 
means of stairway or to a room or hall from which said gases 
can be excluded. Other refrigerating plants shall be provided 
with such means of exit as the fire commissioner may pre- 
seribe. Rooms which contain only the liquid supply pipe to 
the refrigerator coils are not included within the meaning of 
this section. 

Sec. 218. Pressure—The maximum pressure allowed in re- 
frigerating machines shall not exceed 300 lb. for ammonia, 
1400 lb. for carbon dioxide, 100 1b. for sulphur dioxide and 
100 lb. for ethyl chloride to the square inch. All pipes used 
for refrigerating purposes shall stand a hydrostatic test of at 
least double the maximum pressure per square inch specified 
in this section. All fittings must be guaranteed to stand a 
pressure of at least three times the maximum pressure per 
square inch specified in this chapter. 

No. 219. Lights—-No room containing refrigerating con- 
densers or compressors of ammonia or ethyl chloride under 
pressure shall have in it any open flame, are light or direct 
opening into the boiler room; but an internal combustion en- 
gine may be located therein, which may be started in the 
usual manner. There shall be a fire-wall between such room 
and the boiler room, equipped with a self-closing door. 

Sec. 220. Precautions—1. Helmets or respirators. In such 
large refrigerating plants as may be designated by the fire 
commissioner there shall be kept, fit and available for use, 
suitable helmets or respirators which shall permit the wearer 
to reach, without suffocation, any part of the refrigerating 
system. 

2. Pipes to be designated. In all refrigerating plants the 
pipes in the engine room shall have conspicuous signs dis- 
played at proper places designating in easily legible letters 
the name of the refrigerating chemical contained therein. 

3. Rules—In all refrigerating plants there shall be posted 
several copies of a brief set of rules satisfactory to the fire 
commissioner, directing all employees as to their duties in 
case of fire, or other emergencies. Employers shall be re- 
sponsible for the proper drill of all employees ii such emerg- 
ency duties. 

4. Supervision—No refrigerating machine of over three 
tons’ refrigerating capacity shall be operated unless under 
the charge of a person holding a certificate of fitness from the 
fire commissioner. ‘ 

Sec. 221. Exemptions—1l. Surplus storage—Refrigerating 
plants may store a surplus stock of the refrigerating chem- 
ical of two cylinders or, if necessary, a quantity not to exceed 
10 per cent. of the charge of the plant. No cylinders con- 
taining gas under pressure shall be stored in the boiler room. 

2. Refrigerating machines of less than three tons’ capacity. 
The fire commissioner may exempt from the provisions of this 
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article refrigerating machines of less than three tons’ refrig- 
erating capacity, provided a certificate of approval has been 
issued for such machine. 

Sec. 222. 'This ordinance shall take effect immediately. 

Adopted by the Board of Aldermen, May 11, 1915. 

Received from his Honor the Mayor, May 25, 1915, without 
his approval or disapproval thereof; therefore, as provided in 
Section 40 of the Greater New York Charter, the same took 
effect as if he had approved it. 





PERSONALS 
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L. Jorgensen, formerly with the engineering firm of F. G. 
Baum & Co., San Francisco, will engage in general electrical 
and hydraulic-engineering practice, with offices at 1404 Chron- 
icle Building, San Francisco. 


H. M. Montgomery, chairman, Chicago Section, American 
Society of Mechanical Engineers, has been elected vice-presi- 
dent and director of the-Powdered Coal Engineering & Equip- 
ment Co., of Chicago. 


J. E. Ward, engineer of the West Penn Lighting Co., Wash- 
ington, Penn., recently, in working on a steam pipe, short- 
circuited a lightning arrester on a 23,000-volt line. The re- 
sulting explosion hurled him to the floor, but he escaped with 
slight burns. 





ENGINEERING AFFAIRS 











The Ohio Electric Light Association will hold its twenty- 
first annual convention July 20-23, at the Breakers Hotel, 
Cedar Point, Ohio. D. L. Gaskill, Greenville, Ohio, is secretary 
of the association. 


The Indiana State Association of the N. A. S. E., at its 
annual convention elected the following officers for the en- 
suing year: President, Albert Franke, of Terre Haute; Vice- 
pres., John Lanz, Richmond; treasurer, A. T. Arens, South 
Bend; secretary, Ignatz Baldus, Indianapolis; conductor, Elga 
E. Stone, Kokomo; doorkeeper, George Seng, Terre Haute. 


International Association for Testing Materials—The sev- 
enth congress of the International Association for Testing 
Materials, scheduled to be held in Petrograd, Aug. 12-17, has 
been postponed on account of the war. All activities of the 
association have been suspended because of the disturbed 
condition in so many of the countries that have contributed 
to those activities. 





TRADE CATALOGS 











Morehead Mfg. Co., Detroit, Mich. Catalog No. 11. Tilting 
steam traps. Illustrated, 64 pp., 6x9 in. 


The William Powell Co., Cincinnati, Ohio. Booklet. Powell 
—. for oil wells and refineries. Illustrated, 20 pp., 
3%x6 in, 


The Weber Chimney Co., 332 South Michigan Ave., Chicago, 
Ill. Catalog No. 10. Reinforced-concrete chimneys. Illus- 
trated, 48 pp., 5x9 in. 


Engberg’s Electric & Mechanical Works, St. Joseph, Mich. 
Bulletin No. 101. Direct-connected dynamos and engines. 
Lllustrated, 16 pp., 6x9 in. 


American Roller Bearing Co., 416-420 Melwood Ave., Pitts- 
burgh, Penn. Bulletin No. 1002. Roller bearings for power 
transmission devices. Illustrated, 4 pp., 7x10 in. 


National Tube Co., Frick Building, Pittsburgh, Penn. Cat- 
alog J. ‘National’? pipe for steam, gas, water and air, “Ke- 
wanee” unions and specialties, iron and brass fittings, valves, 
ete. Illustrated, 394 pp., 5x7% in. 





BUSINESS ITEMS 
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A 42-in. twin water strainer is being built for the Toledo 
Railways & Light Co. by the Ellictt Co., Pittsburgh. This is 
one of the largest twin strainers ever built, and is of particu- 
lar interest because of the motor-drive attachment, by means 
of which the valves are operated so as to direct the flow of 
water through either compartment of the strainer, The usual 








